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0S80 5
REDUCED SPECTROMETER DATA
69-006A-03A
THIS DATA SET HAS BEEN RESTORED. OQRIGINALLY IT CONTAINED 393
7-TRACK, 800 BPI TAPES WRITTEN IN BINARY. D016236, D16257-58, Dle361,
D22447 AND D017414 WERE BAD TAPES AND WERE NOT RESTORED. THERE ARE 71
RESTORED TAPES. THE DR TAPES ARE 3480 CATRIDGES AND THE DS TAPES ARE
9-TRACK, 6250 BPI. THE ORIGINAL TAPES WERE CREATED ON AN IBM 7094
COMPUTER AND WERE RESTORED ON AN IBM 9021 COMPUTER. THE DR AND DS

NUMBERS ALONG WITH THE CORRESPONDING D NUMBERS AND TIME SPANS ARE AS

FOLLOWS :
DR# DS# D# FILES TIME SPAN

DRO04741 DS004741 D016301 1-16 01/28/69 01/29/69
D016302 17-96 01/29/69 02/03/69

D016303 97-114 02/03/69 02/04/69

DRC04742 DS004742 D016304 1-79 02/05/69 02/09/69
' DO16305 80-102 02/10/69 02/11/69
D016306 103-162 02/11/69 02/15/69

DR0042%966 DS004966 D016307 1-23 02/16/69 02/18/69
D016308 24-103 02/18/69 02/23/69

D016309 104-128 02/23/69 02/24/69

DRO04967 DS004967 D017415 1-80 02/24/69 03/01/69
D016333 81-102 02/24/69 02/26/69

D016366 103-160 02/24/69 02/28/69

DR0O04968 DS004968 D016311 1-80 03/03/69 03/08/69
D016312 81-99 03/08/69 03/08/69

D016229 100-157 03/10/69 03/13/69

DR0O04995 DS004955 D016222 1-22 03/13/69 03/15/69
D016314 23-44 03/15/69 03/16/69

D017416 45-126 03/16/69 03/21/69

DR0O0C4996 DS004996 D016315 1-21 03/21/69 03/23/69
D016316 22-101 03/23/69 03/28/69

D016235 102-126 03/28/69 03/29/69

DR0O04897 DS004997 D016574 1-58 03/30/69 06/20/69
D016318 59-80 04/02/69 04/04/69

- D016237 81-100 04/04/69 04/05/69
DR0O0C4998 DS004998 D016238 1 04/05/69 04/05/69
D0O16239 2-27 04/10/69 04/12/69

D016240 28-99 04/12/69 04/16/69

(g)
(h)




DR#

DR0O04999

DR0Q5000

DROO5001

DR0O05002

DRO0OS003
WDROOSOO4
DROOQO5C05
DRO005006
DRO0O5007
DRO0OE0O08
DROOEOOS
DRQO5010

DRO0OS012

Ds#

DS004999

DSO05000

DS005001

DS005002

DS0C5003

DS005004

DS005005

DSO0B006

DS005007

DS0O05008

DS0G5009

DS005010

DS005011

69-006A-03A

D#

D016241
D016242
D016243

D016244
D016245
D016246

D016247
D016248
D016249

D016202
D016203
D016321
D016430

D022444
D016432
D016433

D0l6434
D016435
D01&436

D016437
D016394
D016440

D016441
D016438
D016439

D016425
D016426
D01l6428

D016429
D016427
D01e486

D016487
D016488
D016489

D0l6442
D016443
D0le444

D016445
D016446
D016447

FILES

1-22
23-102
103-124

1-80
81-102
103-182

1-20
21-41
42-121

1-25
26-35
36-238
39-118

1-25
26-105
106-126

1-80
81-106
107-166

1-26
27-106
107-131

1-80
81-106
107-186

1-23
24-83
84-130

1-60
61-103
104-183

1-22
23-102
103-121

1-80
81-99
100-159

1-40
41-120
121-142

TIME SPAN
04/17/69 04/18/69
04/18/69 04/23/69
04/23/69 04/25/69
04/25/69 04/30/69
04/30/69 05/02/69
05/02/69 05/07/6%9
05/07/69 05/08/69
05/14/69 05/15/69
05/15/69 05/26/69
05/20/6¢ 05/21/69
05/22/69 05/26/69
05/27/69 05/28/69
05/28/69 06/02/69
06/02/69 06/02/69
06/04/69 06/09/69
06/09/69 06/10/69
06/10/69 06/15/69
06/15/69 06/17/69
06/17/69 06/21/69
06/21/69 06/22/69
06/24/69 06/29/69
06/29/69 06/30/69
06/30/69 07/05/69
07/05/69 07/07/69
07/07/69 07/12/69
07/12/69 07/13/69
07/14/69 07/17/69
07/17/69 07/20/69
07/20/69 07/24/69
07/24/69 07/27/69
07/27/69 08/01/69
08/01/69 08/02/69
08/02/69 08/08/69
08/08/69 08/09/69
08/09/69 08/14/69
08/14/69 08/16/69
08/16/69 08/20/69
08/20/69 08/22/69
08/22/69 08/28/69
08/28/69 08/29/69




DR#

DROO0O5012

DRCO5013

DR0O05014

DRO05015

DR0O05016

DROO5017

JRC05C18

DRO0O5019

DR0O0O5020

DRO05070

DR0O0O5071

DS#

DS005012

DS005013

DS005014

DS0O05015

DS005016

DS005017

DsSoc5018

DS005019

DE005020

DSG05070

DS005071

69-C006A-03A

D#

D016455
D022441
D016454

D016452
D0164439
D016451

D016450
D016448
D0162%96

D016297
D0162%94
D016295

D016336
D022442
D016292

D016293
D016288
D0162839

D0162350
D016285
D016286

D016287
D016283
D016284

D016282
D01e280
D016552

D022450
D016278
D01627S
D016276
D016277
D016274
D016275
D016320

D0L6544
D0163189
D022440
D016317
D016298%
D016345
D016258
D016495

FILES

1-60
61-101
102-161

1-60
61-101
102-143

1-60
61-104
105-164

1-41
42-101
102-140

1-60
61-118
115-158

1-60
61-99
100-139

1-39
40-99
100-139

1-60
61-102
103-162

1-39
40-99
100-135

1-37
38-97
98-137

138-197
198-239
240-299
300-339
340-399

1-41

42-101
102-142
143-202
203-243
244-303
304-340
341-398

TIME SPAN
08/29/69 09/02/69
09/02/69 09/05/69
09/05/69 09/08/69
09/11/69 09/15/69
09/15/69 09/18/69
09/09/69 09/11/69
09/18/69 09/22/69
09/22/69 09/24/69
09/25/69 09/28/69
09/28/69 10/01/69
10/01/69 10/05/69
10/05/69 10/08/69
01/15/70 01/19/70
10/08/69 10/12/69
10/12/69 10/14/69
10/14/69 10/18/69
10/18/69 10/21/69
10/21/69 10/25/69
10/25/69 10/28/69
10/28/69 11/01/69
11/01/69 11/03/69
11/03/69 11/07/69
11/07/69 11/10/63
11/10/69 11/14/69
11/14/63% 11/14/69
11/17/69 11/21/69
11/21/69 11/23/69
11/21/69 11/23/69
11/23/69 11/27/69
11/27/69 11/30/69
11/30/69 12/04/69
12/04/69 12/06/69
12/06/69 12/10/69
12/10/69 12/12/69
12/26/69 12/30/69
12/17/69 12/20/69
12/20/69 12/24/69
12/24/69 12/26/69
12/26/69 12/30/69
12/30/69 01/02/70
01/02/70 01/06/70
01/06/70 01/09/70
01/08/71 01/12/71




DR#

DR0O05072

DR0OQO5073

DROO5074

DROQ5075

DRO05076

DRO05081

Ds#

DS005072

DS005073

DS005074

DS005075

DS005076

DS005081

69-006A-03A

D#

D016334
D016335
D016291
D016337
D016338
D016339
D016340
D016341

D016342
D016343
D016344
D016525
DO016526
DOles27
D016e528
D016525%

D016530
D016531
D016532
D016533
D016534
D016490
D016491
D016492

DO16453
D016454
D0l6261
D01620C4
D016260
D016255
D016256
D016262

- D016253

D016254
D016252

D016346
D016251

D016250

D016347
D016580
D016579
D016549
D016313

FILES

1-60

61-101
102-161
162-199
200-259
260-301
302-359
360-398

1-60

61-101
102-138
140-167
168-227
228-265
266-325
226-366

1-60
61-96
97-156

157-195
186-234
235-272
273-332
333-373

1-60

61-103
104-163
164-201
202-261
262-302
303-362
363-402

1-41
42-82
83-142

1-41
42-83
84-125

126-185
186-225
226-285
286-~324
325-382

TIME SPAN
01/09/70 01/13/70
01/13/70 01/15/70
01/15/70 01/19/70
01/19/70 01/19/70
01/22/70 01/26/70
01/26/70 01/28/70
01/28/70 02/01/70
02/02/70 02/04/70
02/04/70 02/08/70
02/08/70 02/11/70
02/15/70 02/18/70
02/17/70 02/18/70
02/17/70 02/21/70
02/21/70 02/24/70
02/24/70 02/28/70
03/03/70 03/06/70
03/03/70 03/07/70
03/09/70 03/12/70
03/16/70 03/20/70
03/16/70 03/18/70
03/09/70 03/12/70
03/22/70 03/26/70
03/22/70 03/26/70
01/08/71 01/11/71
03/29/70 04/02/70
04/02/70 04/05/70
04/05/70 04/09/70
04/15/70 04/18/70
04/18/70 04/22/70
04/22/70 04/25/70
04/25/70 04/28/70
04/09/70 04/11/70
05/05/70 05/08/70
05/05/70 05/08/70
05/08/70 05/12/70
05/12/70 05/14/70
05/14/70 05/17/70
01/09/70 01/11/70
05/21/70 05/25/70
05/25/70 05/28/70
05/28/70 06/01/70
06/01/70 06/03/70
06/03/70 06/07/70




DR#

DRO0O5082

DRO05083

DR0O05084

DRQOQ05085

DR0O0O5086

DR0O05087

DS#

DS005082

DS005083

DS0Q5084

DS005085

DS005086

DSO05087

69-006A-03A

D#

D016547
D016310
D016548
D016545
DO16546
D016578
D01le576
D016577

0016575
D022443
D016537
D016535
D016409
D016410
D016408
D016407

D016406
D016405
D016397
D016396
D016395
D01é399
0016393
D016404

D016403
D016402
D016401
D01640C0
D016225
D016475
D0l6224
D016223

D016386
0016368
D022448
0016221
D016220
D016219
D016218
D016217

DC16216
D022446
D022445

FILES

1-37
38-76
77-136

137-175
176-235
236-295
296-335
336-395

1-40

41-100
101-140
141-180
181-238
239-296
297-339
340-381

1-60
61-98
95-158

159-198
199-258
259-301
302-361
362-401

1-60
61-99
100-159
160-198
199-258
259-298
259-338
339-418

1-58

59-100
101-121
122-201
202-222
223-302
303-322
323-402

1-21
22-79
80-124

TIME SPAN
06/07/70 06/10/70
06/07/70 - 06/10/70
06/10/70 06/14/70
06/14/70 06/17/70
06/17/70 06/21/70
06/23/70 06/27/70
06/27/70 06/30/70
06/30/70 07/0g/70
07/04/70 07/06/70
07/06/70 07/10/70
07/10/70 07/13/70
07/17/70 07/20/70
07/20/70 07/23/70
07/20/70 07/23/70
07/23/70 07/26/70
07/24/70 07/26/70
07/26/70 07/30/70
07/30/70 08/02/70
08/02/70 08/06/70
08/06/70 08/08/70
08/09/70 08/12/70
08/12/70 08/15/70
08/15/70 08/19/70
08/19/70 08/22/70
08/22/70 08/26/70
08/26/70 08/28/70
03/16/70 03/20/70
08/28/70 08/31/70
09/04/70 0s/08/70
12/16/70 12/19/70
09/08/70 09/11/70
09/11/70 09/16/70
09/11/70C 09/14/70
09/14/70 09/17/70
09/16/70 09/17/70
09/17/70 09/23/70
09/23/70 09/24/70
09/24/70 09/29/70
09/29/70 09/30/70
10/01/70 10/06/70
10/05/70 10/07/70
10/07/70 10/11/70
10/11/70 10/14/70




DR#

DRO05159

DR0O05160

DROO5161

DRCO05162

DR0O05163

DR0O0O5164

DS#

DS005158

DSC05160

DS005161

DSG05162

DS005163

DS005164

69-006A-03A

D#

D016213
D016212
D016210
D016209
D016208
D016207
D016206
D016205

D016468
D016470
D0l6471
D016472
D016473
DOle474
D0le484
D016485

D016482
D016483
D016481
D016480
DOL16479
D01€478
L0xle4d76
D016477

D01649¢6
D016497
D016498
D016499
D015500
DOl6501
D016502
D016z34

D016233
D016505
D016506
DO165G7
D016508
p016211
D01l6466
D016513

D016467
D016509
DO16510
D016468
P016215
D016511
D016264
D0l16214

FILES

1-80

81-102
103-121
122-201
202-221
222-301
302-321
322-401

1-12
13-70
71-114

115-172
173-217
218-275
276-333
334-376

1-44

45-102
103-160
161-204
205-262
263-304
305-362
363-406

1-41
42-99
100-142
143-200
201-242
243-300
301-343
344-401

1-42

43-100
101-141
142-199
200-241
242-285
286-343
344-384

1-58

59-101
102-159
160-202
203-260
261-318
318-357
358-396

TIME SPAN
10/14/70 10/19/70
10/19/70 10/20/70
10/26/70 10/27/70
10/27/70 11/01/70
11/01/70 11/03/70
11/03/70 11/08/70
11/08/70 11/09/70
11/09/70 11/15/70
11/15/70 11/16/70
11/16/70 11/20/70
11/20/70 11/22/70
11/22/70 11/26/70
11/26/70 11/29/70
11/29/70 12/03/70
12/06/70 12/09/70
12/03/70 12/06/70
12/10/70 12/12/70
12/12/70 12/16/70
12/19/70 12/23/70
12/23/70 12/26/70
12/26/70 12/28/70
12/29/70 01/01/71
01/01/71 g1/05/71
01/05/71 o1/08/71
01/12/71 01/14/71
01/14/71 01/18/71
01/18/71 01/21/71
01/21/71 01/25/71
01/25/71 01/28/71
01/28/71 01/31/71
02/01/71 02/03/71
02/03/71 02/07/71
02/07/71 02/10/71
02/10/71 02/14/71
02/14/71 02/16/71
02/17/71 02/20/71
02/20/71 02/23/71
02/27/71 03/02/71
03/01/71 03/06/71
03/06/71 03/08/71
03/08/71 03/12/71
03/12/71 03/15/71
03/15/71 03/19/71
03/19/71 03/22/71
03/22/71 03/26/71
03/23/71 03/27/71
03/26/71 03/28/71
03/26/71 03/28/71

(3)




DR#

DR0O0O5165

DRO053179

DROC5180

DR0O05181

DR0O05182

DR0O05183

DS#

DS005165

DS005179

DS005180

DS005181

DS005182

DS005183

69-006A-03A

D#

D016265
D016266
D016267
D016268

D016269
D016270
DC16271
D016273
D016272
D016z26
D016227
D0le6228

D016259
DC16230
D0224459
D016231
D016232
D016281
D015263
D01&522

D0i6521
D016300
D0O16520
D01es19
D016518
D016517
D016515
D016516

D016550
D016514
D016431
D016420
DO16551
D016555
D016554
D016553

D016558
D016557
D016556
D01l6462
D016460C
D016561
D016560
D016559

FILES

1-58
59-67
98-155

156-195

1-58

59-102
103-144
145-186
187-244
245-282
263-320
321-362

1-58
58-99
100-141
142-199
200-240
241-298
299-340
341-398

1-36
37-93
94-151

152-194
195-252
253-293
294-351
352-392

1-44
45-102
103-160
161-204
205-262
263-304
305-362
363-420

1-43

44-101
102-144
145-202
203-246
247-304
305-345
346-403

TIME SPAN
03/28/71 04/01/71
04/01/71 04/04/71
04/04/71 04/08/71
04/08/71 04/10/71
04/10/71 04/14/71
04/14/71 04/17/71
04/17/71 04/20/71
04/21/71 04/24/71
04/24/71 04/28/71
p4a/28/71 04/29/71
04/30/71 05/04/71
05/04/71 05/07/71
05/07/71 05/11/71
05/11/71 05/14/71
05/11/71 05/13/71
05/14/71 05/17/71
05/17/71 05/20/71
05/20/71 05/24/71
05/24/71 05/27/71
05/27/71 05/31/71
05/31/71 06/02/71
05/31/71 06/07/71
06/02/71 06/06/71
06/06/71 06/09/71
06/09/71 06/13/71
06/13/71 06/16/71
06/16/71 - 06/19/71
06/19/71 06/22/71
06/20/71 06/23/71
06/22/71 06/26/71
06/22/71 06/26/71
06/26/71 06/29/71
06/29/71 07/03/71
07/03/71 07/05/71
07/06/71 07/09/71
07/12/71 07/16/71
07/16/71 07/19/71
07/19/71 07/23/71
07/23/71 07/25/71
07/25/71 - 07/29/71
07/29/71 08/01/71
08/01/71 08/05/71
08/05/71 08/08/71
08/08/71 08/11/71




DR#

R005184

DRG0O5185

DRO05188

DR005189

DR0O05180

DRO05191

DS#

D5005184

DS005185

DS005188

D5005189

DS0051390

DS005191

69-006A-03A

D#

D016524
D016523
C016380
D016379
D016378
DC16377
D01€376
D016375

D016374
D016373
DC16372
D016371

D0l6411
D016370
D016413
D016412
D01le41l5
DCle414
D016417
D016416

D015382
D01le3s8l
D016350
D0l16352
D016251
DO16354
DO016353
D016355

D01&356
D016345
D016348
D0183293
D0le63%2
D016381
D0163S0
D016383

D016385
D016334
D016387
D016536
D016389
D01e542
D016388
0016357

FILES

1-41
42-99
100-142
143-200
201-241
242-299
300-332
333-390

1-34
35-92
93-131

132-189

1-43

44-101
102-144
145-202
203-239
240-297
298-340
341-398

1-40
41-98
99-137

138-195
196-232
233-290
291-331
332-389

1-42

43-100
101-136
137-194
195-233
234-281
292-331
332-389

1-42

43-100
101-137
138-185
196-223
224-251
252-309
310-342

TIME SPAN
08/11/71 08/14/71
08/14/71 0s/18/71
08/18/71 08/21/71
08/21/71 08/25/71
08/25/71 08/27/71
08/27/71 09/01/71
09/01/71 09/03/71
09/03/71 09/07/71
09/07/71 09/10/71
09/10/71 09/14/71
09/14/71 09/16/71
08/16/71 09/20/71
09/20/71 09/23/71
09/23/71 09/27/71
09/27/71 09/29/71
09/30/71 10/03/71
10/04/71 10/06/71
10/06/71 10/10/71
10/10/71 10/10/71
10/13/71 10/16/71
10/17/71 10/19/71
10/19/71 10/23/71
10/23/71 10/26/71
10/26/71 10/30/71
10/30/71 11/02/71
11/02/71 11/05/71
11/05/71 11/08/71
11/08/71 11/12/71
11/12/71 11/15/71
11/15/71 11/19/71
11/19/71 11/21/71
11/21/71 11/25/71
11/25/71 11/28/71
11/28/71 12/02/71
12/02/71 12/05/71
12/05/71 12/09/71
12/09/71 12/11/71
12/11/71 12/15/71
12/15/71 12/18/71
12/18/71 12/21/71
12/23/71 12/24/71
12/23/71 12/24/71
12/25/71 12/29/71
12/29/71 12/29/71




DR#

DR0O05192

DR0OO5193

DRO0E5154

" CR005217

DR005218

DR0O05219

Ds#

DS005192

DS005183

DS005194

DS005217

DS005218

DS005219

€9-006A-03A

D#

D016358
D016568
D016570
DOle567
D016568
D0le565
D01&6566
D016562

D016563
D0165¢64
DO16571
D016572
DC165873
D01é538
D016539
D016540

D016541
D0O16453
D016543
D016332

D016330
D0163x1
D016329
D016328
D016326
DC16325
D016324
£016323

D016322
P016504
D016368
DO16367
DO16&03
D016360
D016359
P01634&3

D016362
D016265
D0le364
D016327
D016421
D016422
D016512
D01641%

FILES

1-58

59-116
117-159
160-217
218-257
258-315
316-353
354-411

1-40
41-98
95-130

131-188
185-192
183-217
218-238
239-259

1-27
28-54
55-78
72-135

1-58
59-11¢
117-150
151-208
209-266
267-324
325
326-376

1-47
48-69
70-92
93-115

116-144
145-161
162-184
185-209

1-20
21-27
26-42
43-73
74-89
90-106

107-130
131-148

TIME SPAN
12/31/71 01/04/72
12/31/71 01/04/72
01/04/72 01/07/72
01/07/72 01/11/72
01/11/72 01/13/72
01/13/72 01/17/72
01/17/72 01/20/72
01/20/72 01/24/72
01/20/72 01/27/72
01/27/72 01/31/72
01/31/72 02/02/72
02/03/72 02/08/72
02/08/72 02/09/72
04/22/72 04/29/72
04/30/72 05/06/72
05/06/72 05/11/72
05/12/72 05/18/72
05/13/72 05/24/72
05/24/72 05/31/72
05/31/72 06/07/72
06/07/72 06/11/72
06/07/72 06/11/72
06/11/72 06/13/72
06/14/72 06/18/72
06/20/72 06/24/72
06/27/72 07/04/72
07/03/72 07/03/72
07/04/72 07/10/72
07/10/72 07/16/72
07/17/72 07/23/72
07/24/72 07/30/72
07/31/72 08/06/72
08/10/72 08/13/72
08/14/72 08/19/72
08/20/72 08/26/72
08/27/72 09/01/72
09/02/72 09/07/72
09/08/72 09/14/72
09/15/72 09/19/72
06/18/72 06/20/72
09/21/72 09/28/72
09/29/72 10/05/72
10/05/72 10/10/72
10/12/72 10/16/72




DR#

DR(005220

D016307 - READ ERRORS
RECORDS 4,
- READ ERRORS
- READ ERRORS
RECORDS 1,

FILE 3;
D016308
D017415
FILE 6;
D016366 -
D016311 -
D016314 -
D016316 -
RECORD 8,
D016235 -
D016318 -

RECORD 20,
D016481 - READ ERROR OCCURRED IN RECORD 1009,

DS#

DS005220

FILE 66;

FILE 22

69-
D

D016418
D016424
D016423
D016465
D0l6464
D016463
DOl64el
D016458
D016459
D016456
D316457

FILE 11;

006A-03A
FILES

1-18.
19-75
76-85
86-143

144-160
161-183
184-203
204-223
224-233
224
235

OCCURRED IN RECORDS 3,
9, FILE
OCCURRED IN RECORD 4,
OCCURRED IN RECORD 3,
RECORDS 5,
READ ERROR OCCURRED IN RECORD 18,
READ ERROR OCCURRED IN RECORD 10,
READ ERROR OCCURRED IN RECORD 11,
READ ERRORS OCCURRED IN RECORDS 3-5,
RECORD 12,

23

FILE 79; RECORD 17-20,
READ ERROR OCCURRED IN RECORD 11,
READ ERRORS OCCURRED IN RECORDS 11,

TIME SPAN
10/17/72 10/23/72
10/24/72 10/29/72
10/29/72 10/30/72
10/30/72 11/04/72
11/04/72 11/05/72
11/06/72 11/12/72
12/17/72 12/22/72
12/17/72 12/22/72
12/30/72 01/04/73
01/04/73 01/04/73
01/12/73 01/12/73
6, 7, FILE 1; RECORD 12,
FILE 2; RECORD 18, FILE 61
FILE 2; RECORD 20,
FILE 12; RECORD 9, FILE 17
FILE 26
FILE 24
FILE 22
FILE 1; RECORD 12, FILE 62;
FILE 80
FILE 3
FILE 11; RECORD 3, FILE 14;
FILE 50



CMT
JVD

THIS DATA SET CONSISTS OF 386 TAPES WRITTEN IN BINARY IN ODD PARITY.

RAND NG. ACQ. AGENT
RC1s66 CDW

69—-006A—-03A
0s0-5

REDUCED SPECTROMETER DATA

THE TAPES ARE 7 TRACK WITH A DENSITY OF 800 BITS PER INCH (BPI) AND WERE

CREATED ON A 7094 COMPUTER. THESE TARES ARE MULTI-FILED. EACH TAPE HAS

A "RUN NUMBER',

2ND TAPE FOR A PARTICULAR RUN NUMBER.

LOWING PAGES WITH NUMBER OF FILES AND TIME SPANS.

FeETeen
(LTS T R WV T A I

wn
I

11-2
12-1
12-2
13-1
13-2
141

D# C# FILES TIME SPAN
0—-16301 C-13798 16 D1/28/69 — 01/29/69
D~-16302 C—1489%2 80 01/29/69 — 02/03/69
D-16303 C-14893 18 02/03/69 — 02/04/69
D—-16304 C-13799 79 02/05/69 — 02/09/69
D—-16305 C—-14894 23 02/10/69 — 02/11/69
D—16306 C-14895 60 - 02711769 — 02/15/69
D-16307 C-14896 23 02/16/69 - 02/18/69
D-16308 C-14904 80 02/18/69 — 02/23/69
D-16309 C-14905 25 02/23/69 — 02/24/69
D-17415 C-15067 80 02/24/69 — 03/01/69
D—-16333 C-17413 22 02/24/69 — 02/26/69
D—-16366 C-17414 58 02/24/69 — 02/28/69
D—-16311 C-14907 80 03/03/6%9 — 03/08/69
D-16312 C~13800 19 03/08/69 — 03/10/6%9
016229 C-17415 58 03/10/69 — 03/13/69
D—-16222 C-17427 22 03/13/69 — 03/15/69
D-16341 C-14903 22 03/15/69 — 03/16/69
D-17416 C-15064 80 03/16/69 — 03/21/69
D-16315 C-13801 21 03/21/69 — 03/23/69
D-16316 C-13802 80 03/23/69 - 03/28/69
D-16235 C-13855 25 03/28/69 — 03/29/69
D-16574 C-17545 59 03/30/69 - 06/20/69
D-16318 C-17416 22 04/02/69 - 04/04/69
D—-16237 C~13556 20 04/04/69 — 04705769
D-16238 C-13557 80 04/05/69 — 04/10/69
D-16239 C-13558 26 04/10/69 — 04/12/69
D-16240 C-13559 72 04/12/69 - 04/16/69
0—16241 C-13560 22 04/17/69 — 04/18/69
D-16242 C-13679 80 04/18/69 — 04/23/69
D—-16243 C-13680 22 04/23/69 — 04/25/69
D-15244 C-13681 80 04/25/69 — 04/30/69

THE TAPES ARE LISTED ON THE FOL-

THERE ARE 2 NUMBERS FOR EACH RUN, INDICATING THE 1ST OR



RUN# D C#

14-2 D-16245 C-13682
15-1 D-16246 C-13683
15-2 D-16247 C-13683
16-1 D-17411 C-14478
16-2 D-16248 C-13685
17-1 D-16249 C-13686
17-2 D-16202 C-13460
18-1 D-16203 C-13461
18-2 D-16321 C-17417
19-1 D-16430 C-14036
19-2 D-22444 C-17429
20~-1 D-16432 C-14037
20-2 D-16433 C-14038
21-1 D-16434 C-14039
21-2 D-16435 C—14040
22-1 D-16436 C-14041
22-2 D-16437 C-14042
23-1 D-16395 C-13895
23-2 D-16440 C—14045
24—1 D-16641 C-14046
24-2 D-16438 C-14043
25-1 D-16439 C-14044
25-2 D-16425 C-13973
26-1 D~16426 C-14032
26-2 D-16428 C-14034
27-1 D-16429 €-14035
27-2 D-16427 C-14033
28-1 D-16486 C-14161
28-2 D-16487 C-14162
29-1 D-16488 C-14163
29-2 D-16489 C-14164
30-1 D-16442 C-14047
30-2 D-16443 C-14048
31-1 D~16444 C-14049
31-2 D-16445 C~14050
32-1 D-16446 C-14062
32-2 D-16447 C-14063
33-1 D-16455 C-14069
33-2 D-22441 C-17432
34-1 D-16454 C-14068
35-1 D~16452 C-14067
35-2 D-16449 C-14065
36-1 D-16450 C-14080
34-2 D~16451 C-14066
36-2 D-16448 C-14064
37-1 D-16296 C-13794
37-2 D-16297 C-13795
38-1 D-16294 C-13792
38-2 D~16295 C-13793
39-1 D-22442 C-17436
39-2 D-16292 C=-13790
40-1 D-16293 (C-13791
40-2 D~16288 C-13787

EILES

80
20
80
21
80
25
80
26
80
25
80
21
80
26
60
26
80
25
80
26
80
23
60
47
60
43
80
22
80
19
80
19
60
40
80
22
60
41

60
60
41

60
42
44
60
41

60
39
58
40
60
39

TIME SPAN
05/01/69 ~ 05/02/69
05/02/69 — 05/07/69
05/07/69 — 05/08/69
05/08/69 — 05/13/69
05/14/69 - 05/15/69
05/15/69 — 05/20/69
05/20/69 — 05/21/69
05/22/69 — 05/26/69
05/27/69 — 05/28/69
05/28/69 — 06/02/69
06/02/69 -~ 06/04/69
06/04/69 — 06/09/69
06/09/69 — 06/10/69
06/10/69 ~ 06/15/69
06/15/69 — 06/17/69
06/17/69 — 06/21/69
06/21/69 — 06/22/69
06/264/69 — 06/29/69
06/29/69 — 06/30/69
06/30/69 - 07/05/69
07/05/69 — 07/07/69
07/07/69 — 07/12/69
07/12/69 - 07/13/69
07/14/69 — 07/17/69
07/17/69 - 07/20/69
07/20/69 — 07/24/69
07/24/69 — Q7/27/69
07/27/69 ~ 08/01/69
08/01/69 — 08/02/69
08/02/69 - 08/08/69
08/08/69 — 08/08/69
0B/08/69 — 08/14/69
08/14/69 — 08/16/69
08/16/69 — 08/20/69
08/20/69 — 08/22/69
08/22/69 — 08/28/69
08/28/69 — 08/29/69
08/29/69 - 09/02/69
09/02/69 - 09/05/69
09/05/69 - 09/08/69
09/11/69 — 09/15/69
09/15/69 - 09/18/69
09/19/69 — 09/22/69
09/18/69 ~ 09/21/69
09/22/69 - 09/24/69
09/25/69 — 09/28/69.
09/28/69 — 10/01/6%
10/01/69 - 10/05/69
10/05/69 — 10/08/69
10/08/69 — 10/12/69
10/12/69 - 10/14/69
10/14/69 — 10/18/69

10/18/6%9

10/21/69




RUN#
41-1
41-2
42-1
42-2
43-1
43-2
44-1
44-2
45-1
45-2
46-1
46-2
47-1
47~2
48-1
48-2
49-1
49-2
501
50-2
51-1
51-2
52-1
52-2
53-1
53-2
54—1
542
55~1
55-2
56-1
56-2
57-1
57-2
58-1
58-2
59-1
59-2
60-1
60-2
61-1
61-2
62-1
62-2
63-1
63-2
64-1
64-2
65-1
65-2

D¥ C#
D-16289 (C-13788
D-16290 C~13789
D—-16285 (C-13784
D-16286 ¢€-13785
D-16287 (C-13786
D-16283 (C-13782
D-16284 (C-13783
D-16282 Cc-13781
D—16280 C-13719
D—-16552 C-17544
D-16278 C-13717
D-16279 C-13718
D-16276 C-13715
D~16277 (C-13716
D—-16274 C-13713
D~-16275 C-13714
D-16320 C-13805
D~-16544 C-17410
D-1631% C-13804
D-22440 C-17431
D-16317 C-13803
D~16299 C-13797
D-16345 ¢—-13858
D-16298 (C-13796
0-16334 C-13806
D-16335 C-13807
D~-16336 C-16431
0—-16337 C-13808
D-16338 C-13809
D-16339 (C-13810
D~-16340 C-13811
D-16341 C-13812
D-16342 (C-13813
D-16343 C-13814
D-16344  C-13857
b-16525 C-14318
D-16526 C-14319
D-16527 C-14320
D-16528 (C-14321
D-16629 C-14322
D-16530 C-14323
D—-16531 C-14324
D-16532 (C~14325
D~16533 C-14326
D-16534 C-14327
D-16490 C-14165
D-16491 C-15057
D-16492  C-15059
D-16493 C-14166
D-164%94 C-14167

TIME SPAN
10721769 - 10/25/69
10/25/69 ~ 10/28/69
10/28769 — 11/01/69
11701769 - 11/03/69
11/03/69 ~ 11/07/69
11707769 — 11/10/69
11/10/69 ~ 11/14/69
11714769 ~ 11/17/69
11/17/6% — 11/21/6%
11721769 ~ 11/23/69
11/23/69 - 11/27/69
11/27/69 — 11/30/69
11/30/69 — 12/04/69
12/04/69 - 12/06/69
12/06/69 — 12/10/69
12/10/69 — 12/13/69
12/13/69 - 12/17/69
12/17/69 - 12/20/69
12/20/69 - 12/24/69
12/24/69 — 12/26/69
12/26/69 - 12/30/69
12/30/769 - 01/02/70
01/02/70 - 01/06/70
01/06/70 - 01/09/70
01/09/70 — 01/13/70
01/13/70 - 01/15/70
01/15/70 — 01/19/70
01/19/70 - 01/19/70
01/22/70 - 01/26/70
01/26/70 — 01/28/70
01/28/70 — 02/01/70
02/02/70 — 02/04/70
02/04/70 — Q2/08/70
02/08/70 - 02/11/70
02/11/70 — 02/15/70
02/15/70 ~ 02/17/70
02/17/70 — 02/21/70
02/21/70 - 02/24/70
02724770 — 02/28/70
02/28/70 — 03/03/70
03/04/70 — 03/07/70
03/07/70 - 03/09/70
03/09/70 — 03/13/70
03/13/70 — 03/16/70
03/16/70 — 03/20/70
03,2070 - 03/22/70
03/22/70 - 03/26/70
03/26/70 — 03/29/70
03/29/70 - 04/02/70
04/02/70 — 04/05/70



66-1
66-2
671
67-2
68-1
68-2
69-1
69-2
70~1
70-2
71-1
71-2
72-1
72-2
73-1
73-2
74—1
74-2
75-1
75-2
76-1
76-2
77-1
772
78-1
78-2
79-1
79-2
80-1
80-2
81-2
82-1
82-1
82-2
83~1
83-2
84—1
84-2
85-1
85-2
86-1
86—-2
87-1
87-2
88-1
88-2
89-1
89-2
90-1
90-1
90-2
S0-2

D# C#
D-16261 C-13697
D-16262 C-13702
D-16258 C-13695
DC-16204 C-17418
D—-16260 C-13696
D-16255 C-13692
D~-16256 C-13693
D~16257 C-13694
D—-16253 C-13690
D—-16254 C-13691
D-16252 C-13689
D-16346 C-13859
D-16251 C-13688
D-16250 C-13687
D-16347 C-13860
D—16580 C-14477
D-16579 C-14476
D—-16549 C-14346
D-16313 C-17419
D~16310 C-17420
D~16548 C-14345
D-16545 C-14343
D—-16546 C-14347
D—-16550 C-17412
D-16578 C-14458
D-16576 C-14456
D—-16577 C-14457
D-16575 C-14455
D-22443 C-17430
D-16537 C-14339
D—-16535 C-14328
D-16409 C—-13965
D-16410 C—-15058
D-16408 C-15066
D-16406 C-13963
D-16405 C-13962
b-16397 C-13956
b—-16396 C-13985
016395 C-13954
D-16399 C-13958
D-163398 C-13957
D-16404 C-13961
D-16403 C-14901
D-16402 C-14902
D—-16401 C-13960
0—-16400 C-13959
D-16225 C-13548
b-16224 C—-13547
D—-16386 C—17433
D-16223 C-13546
L-16363 C-17426
D-22448 C-17547

FILES

60
40
60
38
60
41
60
42
&0
41
&0
41
42
42
60
40
60
39
58
39
60
39
60
44
&0
40
60
40
60
40
40
58
58
43
60
38
60
40
60
43
60
40
60
39
60
39
60
40
58
80
42
21

JTIME SPAN
04/05/70 - 04/09/70
04/09/70 — 04/11/70
04/11/70 -~ 04/15/70
04/15/70 - 04/18/70
04/18/70 ~ 04/22/70
04/22/70 - 04/25/70
04/25/70 — 04/28/70
04/29/70 - 05/01/70
05/01/70 ~ 05/05/70
05/05/70 - 05/08/70
05/08/7C - 05/12/70
05/12/70 - 05/14/70
05/14/70 - 05/17/70
05/18/70 - 05/21/70
05/21/70 - 05/25/70
05/25/70 — 05/28/70
05/28/70 ~ 06/01/70
06/01/70 — 06/03/70
06/03/70 - 06/07/70
06/07/70 - 06/10/70
06710770 - 06/14/70
06/14/70 - 06/17/70
06/17/70 — 06/20/70
06/20/70 ~ 06/23/,70
06/23/70 - 06/27/70
06/27/70 - 06/30/70
06/30/70 — 07/04/70
07/04/70 ~ 07/06/70
07/06/70 - 07/10/70
07/10/70 —~ 07/13/70
07/17/70 - Q7/20/70
07/20/70 - 07/23/70
07/20/70 - 07/23/70
07/23/70 - 07/26/70
07/26/70 — 07/30/70
07730770 - 08/02/70
08/02/70 - 08B/06/70
08/06/70 - 08/08/70
08/12/70 - 08/12/70
087/12/70 - 08/15/70
08/15/70 ~ 08/19/70
08719770 - 08/22/70
08/22/70 ~ 08/26/70
08/26/70 — 08/28/70
08/28/70 - 09/01/70
09/01/70 — 09/04/70
09/04/70 - 09/08/70
09/08/70 - 09/11/70
09/11/70 ~ 09/14/70
09/11/70 ~ 09/16/70
Q09/14/70 - 09/17/70
09/16/70 — 09/17/70



RUN#
91-1
91-2
92-1
g92-2
93-1
93-2
94-1
94-2
95-1
95-2
962
97-1
97-2
98-1
98~-2
991
99-2

100-1

100-2

101-1

101-2

102-1

102-2

103-1

103-2

1041

104-2

105~1

1052

106-1

106-2

107-1

107-2

108-1

108-2

109-1

109-2

110-1

110-2

111-1

111-2

112-1

112-2

113-1

113-2

114-1

114-2

115-1

115-2

116-1

116-2

117-1

117-2

118-1

118-2

119-1

119-2

D# C#
D-16221 C-13475
D-16220 C-13474
016219 C-13473
D—-16218 C-13472
D-16217 C-13471
D-16216 C-13470
D—-224435 C-17435
D-22446 C-17446
D—-12213 C-13469
D-16212 C-13468
D-16210 C-13467
D-16209 C-13466
D-16208 C—13465
D-16207 C-13464
D—-16206 C—13463
D—-16205 C-13462
D-16469 C-14075
D-16470 C-14076
D-16471 C-14077
D—-16472 C-14078
D—-16473 C-14079
D-16474 C-14149
D—16485 C-14160
D—-16484 C-14159
D-16482 C-14157
D~-16483 C—14158
D-16475 14150
D-16481 C-14156
D—-16480 C-14155
D-16479 C-14154
D—-16478 C-14153
D—-16476 C-14151
D—16477 C-14152
D—-16485 C-14168
D—-164%6 C-14282
016497 C-14283
D-16498 C-14284
D-16499 C-14285
D-16500 C-14286
D-16501 C-14287
D—-16502 Cc-14288
D-16231 C-17421
D-16233 C-17422
D—-16505 C-14289
D-16506 C—142%0
D--16507 C-14291
D-16508 C-14292
D-16511 C-14295
D—16211 C-17403
D-16466 C-14072
D~16513 C-14296
D—-16467 C-14073
016509 C-14293
0—16510 C-14294
D~-16468 C-14074
D-16215 C—17404
D-16214 C-17405

80
21
80
20
80
21
45
58
80
22
19
80
20
80
20
80
12
58
44
58
45
58
43
58
44
58
40
58
44
58
42
58
44
58
41
58
43
58
42
58
43
58
42
58
41
58
42
58
44
58
41
58
43
58
43
58
39

TIME SPAN
09/17/70 — 08/23/70
09/23/70 = 09/24/70
09/24/70 - 09/29/70
09/29/70 - 08/30/70
10/01/70 - 10/706/70
10/05/70 - 10/07/70
10/11/70 - 10/14/70
10707/70 - 10/711/70
10/14/70 - 10/19/70
10719770 — 10720770
10726770 — 10727770
10/27/70 - 11/01/70
11701770 - 11/03/70
11/03/70 — 11/08/70
11/08/70 — 11/09/70
11709770 ~ 11/15/7Q
11/15/70 - 11/16/70
11/16/70 - 11/20/70
1172070 — 11/722/70
11/22/70 - 11/26/70
11/26/70 ~ 11/2%/70
11/29/70 - 12/03/70
12/03/70 - 12/706/70
12/06/70 - 12/09/70
12710770 - 12/12/70
12712770 — 12/16/70
12/16/70 - 12/19/70
12/19/70 - 12/23/70
12/23/70 — 12/26/70
12726770 — 12/29/70
12729770 — 01/01/71
01,01/71 - 01/05/7%
01/05/71 — 01/08/71
01/08/71 = 01/12/71
01/12/71 — 01/14/71
01/14/71 - 01/18/71
01/18/71 - 01/21/71
01/21/71 - 01/25/71
01725771 — 01/28/71
01/28/71 - 01/31/71
02/01/71 - 02/03/71
02/Q03/71 ~ 02/07/71
02707771 — 02/10/71
02/710/71 - 02/14/71
02/14/71 ~- 02/16/71
02/17/71 - 02/20/71
02/720/71 — 02723771
02/23/71 — 02/27/71
02/27/71 - 03/02/71
03/01/71 — 03/06/71
03/06/71 — 03/08/71
03/08/71 — 03/12/71
03/12/71 - 03/15/71
03/15/71 - 03/19/71
Q3/19/71 — 03/22/71
Q3/22/71 - 03/26/71
03/26/71 - 03/28/71

T



l119-2
120-1
120-2
121-1
i21-2
122-1
122-2
123-1
123-2
124-1
124-2
125-1
1252
126-1
126-2
126~2
127-1
127-2
128-1
128-2
129-1
129-2
130-1
130-2
131-1
131-2
132-1
132-2
133-1
133-2
133-2
134-1
134-2
135-1
136-1
136-2
137-1
137-2
138-1
138-2
1391
139-2
140-1
140-2
141-1
141-2
142-1
142-2
143-1
143-2
144-1
144-2
145-]
145-2

D#_ C#
D-16264 C-13703
D-16265 C-13704
D-16266 C-13705
D-16267 C-13706
D-16268 C-13707
D-16269 c-13708
D-16270 C-13709
D-16271 c-13710
D-16273 c-13712
D-16272 c-13711
D-16226 C-13549
D-16227 C-13550
D-16228 ¢-13551
D-16259 C~17406
D-22449 C-17437
D-16230 C-13552
D-16231 C-13553
D-16232 C-13554
D-16281 C-17407
D-16263 C-17408
D-16522 C-14315
D-16521 C-14314
D-16520 C-14313
D-16519 C-14312
D-16518 c-14311
D-16517 c~14310
D-16515 C-14298
D-16516 C-14309
D-16431 C-17434
D-16514 C-14297
D-16420 c-17411
D-16551 C-14348
D-16555 C-14351
D-16554 C-14350
D-16553 C-14349
D-16558 C-14354
D-16557 C-14353
D-16556 C-14352
D-16462 C-14071
D-16460 C-14070
D-16561 C-14357
D-16560 c-14356
D-16559 C-14355
D-16524 C-14317
D-16523 C-14316
D-16380 c-13882
D-16379 c-13881
D-16378 c-13880
D-16377 C-13879
D-16376 c-13878
D-16375 C~13877
D-16374 C-13876
D-16373 C-13875
D-16372 c-13874

FILES
39
58
39
58
40
58
44
42
42
58
18
58
42
58
42
41
58
41
58
42
58
36
58
43
58
41
58
41
58
58
44
58
42
58
58
43
58
43
58
44
58
41
58
41
58
43
58
40
58
33
58
34
58
39

TIME SPAN
03/26/71 — 03/28/71
03r/28/71 — 04/01/71
04701771 — 04/04/71
04/04/71 — 04/08/71
04/08/71 — 04/10/71
04/10/71 — 04/14/71
04/14/71 — 04/17/71
04/17/71 - 04720/71
04/21/71 — 04/24/71
04/24/71 — 04/28/71
04/28/71 — 04/29/71
04/30/71 — 05/04/71
05/04/71 — 05/07/71
08/Q7/71 — 05/11/71
05/11/71 — 05/13/71
05/11/71 — 05/14/71
05/14/71 ~ 05/17/71
05/17/71 — 05/20/71
05/20/71 — 05/24/71
05/24/71 — 05/27/71
05/27/71 - 05/31/71
05/31/71 — 06/02/71
06/02/71 — Q6/06/71
06/06/71 — 06/09/71
06/09/71 — 06/13/71
06/13/71 — 06/16/71
06/16/71 — 06/15/71
06/19/71 — 06/22/71
06/22/71 — 06/26/71
06/22/71 — 06/726/71
06/26/71 — 06/29/71
06/25/71 — 07/03/71
07/03/71 — 07/05/71
07/06/71 — 07/09/71
07712771 — 07/16/71
07/16/71 - 07/19/71
07/19/71 — 07/23/71
07/23/71 - 07/25/71
07/25/71 — 07/25/71
07/29/71 — 08/01/71
08/01/71 — 08/05/71
08/05/71 — 08/08/71
08/08/71 - 08/11/71
08/11/71 - 08/14/71
08/14/71 — 08/18/71
08/18/71 - 08/21/71
08/21/71 - 08/25/71
08/25/7t — 08/27/71
08/27/71 = 09/01/71
09/01/71 - 09/03/71
09/03/71 — 09/07/71
09/07/71 - 09/10/71
09/10/71 — 09/14/71
09/14/71 — 09/16/71



RUN#

146—1
146-2
147-1
147-2
148-1
148-2
149-1
149-2
150-1
150-2
1511
151-2
1521
152-2
153-1
153-2
154-1
154-2
1565-1
155-2
156-1
156-2
157-1
157-2
158-1
158-2
159-1
1592
160-1
160-2
160-2
161-1
161-2
162-1
162-1
162-2
163-1
163-2
164-1
164-2
165-1
165-2
166-1
166—-2
167-1
167-2
1791
180-1
181-1
182-1
183-1
1841
185-1

D# C#
D-16371 C-13873
D-16411 C-13966
D-16370 c-13872
D-16413 C-13968
D-16412 C~13967
D-16415 C-13970
D-16414 C~13969
D-16417 c-13972
D-16416 C-13971
D-16382 C-13882
D-16381 C-13883
D-16350 €-13863
D-16352 C-13865
D-16351 C-13864
D-16354 C-13867
D-16353 C-13866
D-16355 C-13868
D-16356 C-13869
D—-16349 C-13862
D-16348 C-13861
D-16393 C-138%4
D-16392 C-13893
D-16391 C-13892
D-16390 ¢-13891
D-16383 C-13885
D-16385 C-13887
D-16384 C-13886
D-16387 C-13888
D-16536 C-17424
D-16542 C-17423
D-16389 C-13890
D—16388 C-13889
D-16357 C-13870
D-16358 C-13871
D-16569 C-14450
D-16570 C—-14451
D-16567 C-14448
D-16568 C-14449
D~16565 C-14446
D-16566 C-14447
D-16562 C—14443
D-16563 C-14444
D-16564 C-14445
D-16571 C—14452
D-16572 C-14453
D-16573 C-14454
D-16538 C-14340
D-16539 C-14341
D-16540 C-14342
D-16541 Cc-15061
D-16453 C—17543
D-16543 C-15065
D-16300 C-17409

EILES
58
43
58
43
58
37
58
43
58
40
58
39
58
37
58
41
58
42
58
36
58
39
58
40
58
42
58
37
58
28
28
58
34
58
58
43
58
40
58
38
58
40
58
32
58

25
21
21
27
27
24
57

TIME SPAN

09/16/71 -

09/720/71 -

09/23/71 -
09/27/71 —
09/30/71 —
10704/71 -

10/06/71 —

16/10/71 -
10713771 -
10/17/71 -

10719771 -

10/23/771 -
10/26/71 -
10/30s71 —
11/02/71 -
11/05/71 -
11/08/71 -
11712771 -

11/15/71 —

11719771 -

11/21/71 -

11/25/71 -
11/28/71 -

12702771 —

12/05/71 —
12/709/71 -
12/11/71 -
12/15/71 -
12/18/71 —
12/23/71 —
12/23/71 -
12/25/71 -

12/29/71 -

12/31/71 -
12/31/71 -
01/04/72 -

01/07/72 —

01/11/72 —
01/13/72 -

01/17/72 —

01/20/72 -
01/24/72 -
o1/27/72 -

01/31/72 —

02/03/72 —
ozs/08/72 -
04/26/72 —
04/30/72 —

05/06/72 —

05/13/72 —
Q5s20/72 -

05/26/72 —

05731772 -

09/20/71
09/23/71
09/27/71
09/29/71
10/03/71
10/06/71
10/10/71
10/10/71
10/16/71
10/719/71
10/23/71
10/26/71
10/30/71
11/02/71
11/05/71
11/08/71
11/12/71
11/15/71
11719/71
11/21/71
11/725/71
11/28/71
12/02/71
12/05/71
12/09/71
12/11/71
12/15/71
12/18/71
12/21/71
12/24/71
12/24/71
12729771
12/29/71
01/04/72
01/04/72
01/07/72
01/11/72
01/13/72
o1/17/72
01/20/72
01/24/72
01/27/72
01/31/72
02/02/72
02/08/72
02/709/72
04/29/72
05/706/72
05/12/72
05/19/72
05/26/72
06/01/72
06/07/72



RUN#

185-1
186-1
186—1
186-2
187-1
187-2
188-1
189-1
189-2
190-1
191-1
192-1
193-1
194-1
195-2
196~1
197-1
198-1
19%9-1
200-1
201-1
202-1
203-1
204-1
2051
206-1
207-1
207-2
208-1
208-2
209-1
215-1
216-1
217-1
218-1
219-1

—D#
D-16332
D—-16331
D-16330
D-16329
D—-16328
D-16327
D-16326
D~16325
D—-16324
D-16323
D-16322
D-16504
b-16368
D-16367
D~-16503
D-16360
D-16359
D-16363
D-16362
D-16365
D—-16364
b-16421
D-16422
D-16512
D-16419
D-16418
D-16424
D-16423
D-16465
016464
D-16463
016461
D-16458
D-16459
016456
b-16457

C-14914
C-14913
C-14912
c-14911
C-14910
C-14982
C-14983
C-14909
C-15054
C-14990
C-14908
C-17428
C-14989
C-14987
C-17542
C-14916
C-14915
C-14918
C-14917
C-14919
C-14986
C-14985
C-14981
C-17425
C-14991
C-15051
C-15052
C-14984
C-15068
C-15062
C-15063
C-15056
C-14988
C-15060
C-15053
C-15055

TIME SPAN

06/01/72 - 06/08/72

06/08/72
06/08/72
06/12/72
06/15/72
06/19/72
06/21/72
06/28/72
07/04/72
07/05/72
or/11/72
07/17/72
07/25/72
Q7/31/72
ogrs10/72
08/14/72
osr20s72
08/27/72
09/02/72
09/709/72
09/15/72
09r22/72
09/29/72
10/705/72
10/12/72
10718772
10/25/72
10/30/72
10/731/72
11705772
11/07/72
12718/72
12724772
i2/31/72
01/04/73
01/12/73

06/12/72

- 06/12/72

06/14/72
06/19/72
06/19/72
06/25/72
07/04/72
Q?/04/72
oT/11/72
Q7/17/72
Q7/23/72
Q7/30/72
08/06/72
08/13/72
08s19/72
08/26/72
09/01/72
09/07/72
09/14/72
09s21/72
og9rs28/72
10/705/72
10/10/72
10/17/72
10/24/72
10/30/72
10/31/72
11/05/72
11/06/72
11/13/72
12/23/72
12/29/72
01/04/73
01/04/73
01/12/73
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DESCRIPTION AND CALIBRATION DATA

OF GSFC EXPERIMENT ON 0S0-5




“ACKO ST
0s0-5 was launched on January 22, 1969 into a mear circular orbit
with an‘apogee of 560 km, perigee of 535 km, inclination of 33°, and a
period pf 96 min.
Th; X-ray spectrometers and ion chambers were mounted in‘the_oriented
sail, ihe pointing accuracy was about + 5 arc sec. Useful data was
taken while the instruments were pointed toward the center of the sun.
Data was also recorded when the instruments were pointgd in a raster
scan onAO by 40 erc min. centered on the sun; although results may be

obtained from the raster data, they are not discussed further in this
report since redﬁction_techniques are rather complex.

Dense emission line spectra down to a wavelength of 1.54 has been
recorded during observations of solar radiation. A comparison of the qdiet
and active sun with the sun during flare conditions indicate many dramatic
changcs in line intensity and wavelength emissions. The GSFC experiment,
mounted in the pointed section of the 080-5 satellite, was designed to ob-
serve thé whole sun and record the spectral and time resolved radiatiom be;
tween 1ﬂ.and 4LOOL for a variety of con@}tions. The instruments consist of
3 single Brapg spectrometers, to be used in the range 1A - 251, a grazing
incidence spectrometer to record data between 254 and 400i, and a pair of
ion cha. .ers co measure the integrated flux between 0.5k and 8A. Figure 1
is a s..2maetic drawing of the crystal spectrometers and the grating spectro-

mneger.

+ 3TRUR | 'TAL DESCRIFPTION

D..ote spectrometer = to observe radiation between 12 and 10A.

Two single crystal spectrometers, each consisting of a crystal and
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detector constructed in the © and 26 goniometer configuration (See Figure
1} are mounted on the same stepping mechanism, one above the other (hence
the neme Double Spectrometer). Each independently rgcords data in its
wavelength range., The two spectrometer mechanism scans the speltrum in
514 steps by stepping the crystals .0708° per step from 12° to 45° and the
detectors by .1416° per step. Data 1s recorded at each step for .27
seconds and is readout every .32 seconds. The differeﬁce of .05 sec in
time is used for the readout and, if necessary, to move the spectrometer
to the next position (See Timing Diagram, Appendix 1).

The.shorter wavelength spectrometer of the two, observing radiation
iz the range between 1% and 3} has a Li F crystal to diffract X-rays and
a Yenon filled proportional counter with a .002" Beryllium entrance window
to measure the radiation. The Li F crystal has a 2d spacing of 4.0274
.n6 a rocking curve of FWHM = 16 arc minutes (the rocking curve give the
&t ffraction pattern of a monchromatic incident beam). The longer wave-
lengths,'3ﬁ to 1oﬁ, are recorded with an ADP crystal and a proportional
counter made with a .002" Beryllium entrance window and filled with a 90%
¢z, 10% wethane mixture. The ADP crystél has a 2d spacing of 10.644 and
a rocking curve of FWIM = 4.3 arc!minutes. Threé operational wodes are
avéil;ble to move the double spectrometer at various speeds.

Mode 1 consistg of a scan in 2.73 minutes and a re-trace in the same
vime, where the speed 1s one step every 0.32 seconds,.sub-frame division
Ratio: 1:1. (1 readout per step position)

vode 2 consists of a scan in 16.38 minutes and & re-trace in the
same time, where the speed is cne step every 1.920 seconds. Sub-frame

division ratio: 6:1 (6 readouts per step position).
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vade 3 consists of a scan in 32.76 minutes and a re-trace in the same

cime, whaore the speed is one step every 3.84 seconds, Sub-frame division

;:tio: 12:1 (12 readouts per step position).

-

S-ngle crystal spectrometer to observe radiation between 6A and 251.

This crystal spectrometer consists of a KAP crystal with an open
rsotomultiplier (Bendix M312 with a Csl coated nickel cathode that are
shieldud from long wavelengths by two filters of 1lu polfoopOIene coated
with 15004 of Al) mounted in the @ and 20 configuration om a stepping
motcr gear arrangement. The KAP crystal, 2d spacing 26.64) and a rocking
curve that increases from about FWHM = 1 arc minutes at 6k to 2-4 arc
aomices at 203, gscans the spectrum between 5.64 and 25.3% in stepping in-
srements of 05559 (3.33 arc minutes) over the range of angles between
:90 ... 720, The rotal number of steps per scan is 1051 steps. Data is
etrocd for .30 seconds and readout in (.02 seconds when the spectrometer
suy be stepped to the next position. Data is readout every 0.32 seconds.
& two operational modes available for scanning are:

dode 1 consists of a trace in 5.46 minutes and a re-trace in the same
cime, where the speed is one step every 0.32 second. Sub-frame division
catio: t:1. (1 recadout per step positiom).

i+~ 7 consists of a scan in 21.84 minutes and a re-trace in the same

cime, weere the speed is one step every 1.28 seconds. Sub-frame division

ritio: 4:1. (4 readouts per step position).

i~e total number of steps is approximately 105.

B T e T o R TN T, 4% VTR ST eyt 18 e - . o o - - -
" g AN T Ty 5 " S bt A g SRR A bt A
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Crating Spoctrometer to observe radiation between Z5A and 4004.

The spectrometer consists essentially of an entrance slit of width
22.5 wicrous and height of 2.0 cm mounted on the Rowland circle to accept
rediation incident om the grating at an incident angle of 88°." The grating
15 aun ofiginal gold master manufactured by Bauséh and Lomb, with 576 lines
per millimeter ruled on a spherical blank of one meter radius of curvature.
The detection mechanism consists of an exit slit of width 22 microns and
height of 2.0 cm which allows diff:acted radiation to enter a Bendix open
windew wagnetic photomultiplier (MEM); this detector arrangement 1s moved
in discrete steps along the Rowland circle by means of a stepping motor.
“ur spectral resolution of the instrument is governed by the length of‘a
s.ép, and is O.llﬁ at 120&. At gach step the detector registers counts
during an interval of 0.30 seconds and is readout in the next 0.02 sec,
Cae detector may be moved to the next position during readout. The normal
cime required for one complete scan of the spectrum from 254 to 4004 is
15 minutes. A slower scan time of 30 minutes is obtained by recording
{.¢ signal twice at the same step; this slower mode of operation gives
Laproved statistics and allows line wa;elengths to be more accurately de-
cermined. he over-all acceptance angle of the spectrometer is 1.50, 80
tnat che entire solar disc and part of the corona are viewed.

The grating spectrometer is programmed as follows: 25-400 Angstroms
saovge, chree modes of operation.

vode 1 consists of forward travel from 400 to 25 A at one step per

Q.i'sacond, axcept for the travel of che six segment areas consisting of

Ve
'

[ e - vam v - v )
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approx.sately 64 steps each where the speed is one step per 0.32 second.

Jie re-trace in this mode consists of a fast scan that is 0.01
c.ond pér step. In this mode, the instrument reverses travel and returns
the iong wavelength end immediately after scanning the sixth segment.

‘icde 2 - normal scan rate consists of a trace and re-trace, each having
« .eriod of approximately 15 minutes, where the speed will be one gtep

ry .32 second.

Mode 3 consists of a slow scan from 25 to 400 A at one step per 0.64
- ~ond (2 readouts at same position) for a period of 3¢Pminutes, and a re-
L.-co at one step per 0.0]1 second, except for the travel of six segment
4r-as consisting of 64 steps each where the speed will be one step per
0.52 second as in Mode 1,

Data readout is inhibited whenever the instrument is traveling at the
T3t scan rate (0.0l seconds per step) in the forward (400-25A) directionm,
vsta readout is not inhibited when the instrument is traveling in the re-
verse direction regardless of its speed.

Total number of steps for the grating spectrometer in Mode 2 is

Stutionary Mode, To study rapid time variations of spectral lines,

cuch of the above séectrOmeters nay be set to remain at some preselected
stzp. Readout occurs every 0.32 sec. and data accumulation times per
veadout for each instrument are the same as those given above,
rreselection of a step for a particular spectral line was relatively
simple fér the grating spectrometer since there was relatively little

ch.enge in the step location of lines with position on the solar disk.
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Jdowever, with the crystal spectrometers, preselection required com-

pejsatioﬁ for the location of sources on the solar disk. Spectral studies,

the identification of strong lincs, and their relative variations with time

ond location on the solar disk assisted in making the necessary adjustments.

mondout Overflow. The grating spectrometer readout had a large enough

capacity that overflow was not expected and did not occur. If the counts
for the crystal spectrometers during a single accumulation time were less

than 256, readout occurred every 0.32 sec. However, if the counts exceeded

P

L

6, ceolout required two main frames of 0.32 sec. No data was accumulated
during the second main frame. The spectrometers stepping was according to
command so that there are times when counts for a particular step would be

missing. The data format is given in the Data Section.

Yon chambers = to monitor 0.54 - 84 solar flux. Two ion chambers, each

using ¢ .005" Beryllium entrance window and filled with Xenon gas at atmo-
snieric pressure, provide a spectrally | selective detector with
“ narrow‘band pass (0.5@ - 8&) to measure solar flux. The window provides
the low energy cutoff‘by absorption of‘radiation at longer wavelengths (Sﬁ)
qd the photo absorption characteristics of the gas over a path length of
2.5 cm determine the higher energy (short A) detection limit. The ion
cheamber Eonsists of a shell which has been plated and a center wire acting
a5 4 positive collector, The effective area of the Be entrance window 1s

0.995 ¢m®. The outputs of the chambers are connected and fed into an

sicctrometer.. The éigitized electrometer output is readout every 0.32

seaands,! (Ses White, 1964, Young and stober, 1966) The gecoud refereance

i3 aa ¢fficiency curve for a similar ion chamber.

T
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Short wavelength double spectrometer (Li F crystal) 1A - 3A. A Henke

type X-ray source with changeabie targets was used to generate various
wonochromatic beams collimated by a mechanical collimator to 10 arc minutes.
the beam flux was measured by a flow proportional counter at each parti-

cular wavelength. The spectrometer was inserted in the beam to measure

the integrated flux across the line with variation in the Bragg angle. a
The readout was recorded in counts/,30 seconds at each stepping position.
ifficiency results arc shown in Figure 2.

To avaluatg the effects of absorption edges of the counter gas, an
approx-mate theoretical efficiency was calculated using the spectrometer
geomw.. vy, theoretical integrated reflection coefficients, and window and
gas absorpiion coefficients (Saba, 1972). Results are shown in Figure 2,
Tneo. ..cal results adjusted to measured efficiencies are also shown.

~Efeiences vetween theoretical and measured values are probably attribut=
le .5 the theoretical absorption and reflection coefficients. See
sppenaia 4 for use of efficiencies.

Long wavelength double spectrometer (ADP crystal) 34 - 104, Using

1€ Lenke tube with 10 minute collimator, the efficiency of the ADP crystal

pectrometer was measured at the Zr Lo line (6.074) and Mo L& line (5.41K).

wever, since the, two wavelengths are close, only a general statement
can be made. Another factor to consider is the 1, absorption edges of the
L YFonogas. in the detector at 6.474, 7.17&, 739A. (A theoretical curve
saourd be generated and a best fit made to the 6.074 and 5.41A experimental
.asurenznts). The measured efficiency at 6.074 is 9.34 x 10" and at

C 2

o415 is 9.08 x 1077 . Rad cm”,
photon

LTI e st g1 s
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S THEORETICAL
CALIBRATION

T

T THEORY ADJUSTED
"TO MEASURED
- POINTS

WAVELENGTH (A)

Figure 2, Lfficiency of the Li F Spectrometer. Upper curve is a

theoretical calibration. Lower curve is the theoretical cali--

bration adjusted to measured points, X-measurements by Sterk,
A-measurements by Neupert and Swartz.
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3insle crystal spectrometer (KAP crystal) 6-25k. Sensitivity of the

ia:crument was measured using the characteristic K emission line of Al and
ihe characteristic L emission lines of Ni and Co. In order to obtain a
cailibration over the complete range of wavelengths, the relative sensitivity
wes calculated using the integrated reflection coefficient repo;ted by

Evens and Pounds (1968), and assuming a constant phbtoelectric yield for

che CsI surface over the spectral range. The sensitivity so calculated

was adjusted to obtain a best fit at those wavelengths at which the sensi-

tivity was measured. Using this calibration, the absolute intensity for

each emission line is given by:

1

N w he
A(AY RG\) E(A) A

2 "1)

I(A) = (erg cm™“ s

»

where N(A) is the total number of counts obtained while scanning through

the emissicn feature at wavelength A, w is the scanning rate in radians

ser second, A(A) is the effective area of the spectrometer, R(\) the in-
tegrated reflection coefficient and E(\) the efficiency of the detector

including transmission of the EUV-suppressing filters, Our resulting values

TABLE 1.
INSTRUMENTAL EFFICIENCY AMAAIR(A)E(A)/whe OF THE 080-5

KiP CRYSTAL SPECTROMETER, IN UNITS OF COUNTS Erc™) au’st

-

x(ﬂ) Efficiency A CA) Efficiency
"5 8.13 x 10° 14 14.1 x 10°
8 12,3 x 10° 16 10.3 x 10°
10 15.2 x 10° 18 6.80 x 10°
12 16.1 x 107 20 4.13 x 107
22 2.58 x 10°
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for ue over-all instrumental efficiency are given in Table 1 for Mode 1.
A check on the relative sensitivity was obtained by comparing the ratio of
intensities of the 0 VII and Ne IX lines in the non-flare spectrum against
the sinilar ratio derived from the data of Evans and Pounds (1968) for

a peri;d of low solar activity and from the data of Walker and Rugge

(1969).

Grating spectrometer 25k-4004 . The components for which we can

measure paoton efficiency vs. waﬁelengths that affect the overall efficiency
of the spectrometer are the grating and photomultiplier. It is useful to
have cheir efficiency for absolute calculations of energy from the output
wata (dounts/sec). Table 2 gives results for grating efficiency and

Table 3 is a listing of the - photomultiplier efficiency from
S.umpsoun's data. Sampson's measurements were made using a calibrated vacuum
ultraviolet source.

The data for a second type of calibration wre taken by the grating
spectrometer on board the Orbiting Selar Observatory between January 30,
1969 through March 1, 1969.. The solar flux, measured by the grating spectro-
seter, consists of 120 scans of the solar radiation between 254 - 4004
and e a good example of a non-flaring sun output‘in this energy band.
These scans were aunﬁged.together. The peak intensities were then recorded
for oniy the strongest lines with no observed enhancement from nearby lines,
A rooowt oublished by Chapman and Neupert developed a weans of correlating
the in-ensitics of certain strong EUV lines.with the Ottawa 2800 MH flux
recorded at the time the EUV spectrometer scanned the sum. An average

240U M flux was calculated for the 120 scans and applied to Chapmans and
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TABLE 2

GRATING REFLECTIVITY

FiesT

A 1 ciginal (Iipg order efficiency (%))
2474 3.4 ’

267 ' 3.0

303 | 2.9

323 3.3

345 2.8

387 | | 2.8

419 2.0

452 1.7

TABLE 3
ABSOLUTE EFFICIENCY OF A MEM WITH PT CATHODE

AS A FUNCTION OF WAVELENGTH

% eff, PT cathode MEM

1864 _ . 1.71%
2094 1.79%
2254 2.1
7% . | 2.31%
2664 | 2.73%
283,54 3.00%
3034 3.29%
3234 3.51%

3454 4.19%

B U T e L - e TR T R A I AT "
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scupert formulas. The results gave intensities (ergs/cmzsec) for each
1ine. Peak counts (counts/0.30 sec) for the same lines were divided by

corresponding intensities to give efficiencies, Ejg. These are listed

in Table 4.

TABLE 4

(E (counts/0.30 sec)(erg'lcmzsec)
A Eng 2
1714 70 x 103 89 x 10°
174.5 72 x 103 90 x 103
195.1 102 x 103 £ 102 x 103
256.3 153 x 10° 152 x 103
284.2 127 x 103 185 x 103
303.8 122 x 100 214 x 102
335.4 91 x 103 286 x 103

" cuiparisou, Ey, efficiencies evaluated from spectrometer geometry
.-, measured grating and photomultiplier efficiencies are also shown in
. le 4. Differences are probably due to changes in photomultiplier

iciercies during flight.

Toa chambers - 0,5 - 84 integrated flux. An X-ray photon entering an

‘o1 chamoer will loose an average of 22 eV per ion pair formed until its
total encrey is absorbed. This corresponds to 2.8 x 10%0 jon pairs/erg.
¢ the temperature of the corona is about 2.8 x 106K, the energy output
. ' e -4 7l -1 . h
.. expected to be approximately 3.6 x 10 ergs/cm” sec™* at 1 AU ia the
9 ie ﬁi;range. ([(2,8)(3.6)(106) ion pairs/cm2 sec™t] = 10 x 10® fon

;a¢rs/cm2 sec = 1 x 107 x 1.6 x 10719 = 1.6 x 10712 amperes/cmz). Since

. i
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4 lon chambers are uwsed (twice the area available to receive photons) the
current expected is 3.2 x 10-12 amperes. Because more or less solar ac-
tivity a#d different solar conditions can vary the energy output, it is
desirable to measure ion chamber currents over a large range. Four ranges

vere chosen and designated as A-Range=10'13 amps, B-RangewlO"12 amps, C-Range

TABLE 5
X4NGE ‘ A B c D

COUNTS  ergs cm™2 sec"ll ergs cm ? sec™t .ergs ca? gec™t ergs cn? gec™l

00 L098wt 1.10 wo ¢ 17.06 /5~ 158,647 555
25 .54 5.49 - 57.29 572.93
50 1.26 13.04 125.56 1267.76
75 199 20.48 193,82 1962.59
160 2.71 27.92 262.09 2633.04
125 343 35.35 . 329.13 3303.49
150 4.15 42.67 396.18 3973.94
175 . 4.85 | 50.10 . 463,22 4656.58
200 5.57 57.42 531.48 5320.94
225 6.29 64.73 | 597.31 5997.48

250 6.99 ‘ 71.92 665,57 6655.74

I I s e v e e e v ST T ™
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Caps anc D-Range = 10-10 amps. A high impedence electrometer senses
current and an analog-to-digital converter changes the current reading
to = binary readout 0 to 256 counts, in a particular range. The output
of 2 ccunﬁ rate meter was used to select the range. A calibration table
nas been ﬁrepared iisting the range, counts, and the energy as a function
vf counts in each range. Both the range and counts are readout every 0.32

SEC.

i

tiro variation in the calibration, The grating spectrometer detector

began loosing sensitivity after 2 months of operation in the satellite.

A high coﬁnt burst in the data preceded the degradation which lasted for

2 wecks after which the data was not usable., The grating spectrometer

crficiency can be monitored by cbserving the 3044 line at various times.
The proportional counters in the crystal spectrometer (l-3ﬁ and

3-101) were good for approximately 1 year. See Appendix 3 for count rate

cfizets for the 3-104 spectrometer. The flux measured by the ion chambers

can be compared on a time-history basis to the output data of particular
Lices to get a relative efficlency. For over 1 year, the ion chamber
snowed no signs of deterioration.

The 6-35% crystal spectrometer began loosing sensitivity after 6
Wmou s of wprration. - An approximate relative sensitivity can be calcu-
latad by comparing intensity of quiet sun lines (OV as an example) as a

function of time at the same flux readings from the ion chambers.

Al o e e n e = rees s s s . e s . SRy . vy L LT
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pack-round. The background levels were usually very small compared
to useful signals, Most of ﬁhis small background was due to cosmic rays
wnd varied with geomagnetic latitudes. During occasional spacecraft
traversals of the radiation belt, background levels may be very large.
3perrral scans and comparisons of variations in icn chamber currents and
1iae radiation are useful in determining background levels., The examination
of counts during prior and subsequent orbits are useful indicators of
radiation belt passage since these cccur about an orbital period apart.
The non-occurrence of events on the sun (Solar Geophysical Data) with
temporal ﬁariationé in ion chamber currents or counting rates is usually
an indication of radiation belt traversal.

Radiaéion belt traversals may also be determined from their location
zad the location of the spacecraft (data available but not given here).
LOVCVET éhis procedure is more complex and no better than the use of the

above background indicators.

m e s e e
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APPENDIX 2

RASTER DATA

in the raster mode of operation, the instruments scan the sun every
307.2 sec. with a 40 line raster pattern of approximately 40 x‘AO arc
win, cenﬁered on the sun; each line sweep begins every 24 telemetry main
frames (0.32 sec.).

Theiion chamber views a sufficiently large solid angle that jits data
is unaffécted by the rastering.

The: crystal spectrometers require wavelength compensation for rastering
motion.:

The raster action also produced a scamning of the solar illumination

4CY 0SS the face of the grating. As the reflectivity of the gréting was

not uniform (some prelaunch data is available) the raster action results

inoa suull {257) wmodulation of the output of the instrument. In parti-

cular, the rapid return sweep from the end of the raster to the beginning

. 7 a now raster may produce an abrupt change in the output of the detector.
Line sweep is perpendicular to the spin axis of the satellite. The

direccion of the spin axis relative to solar north may be derived from

ihe spin axis direction in the correlated data tapes and the angle between

soiar north and polar north as viewed from the satellite.

-
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APPENDIX 3

HIGH COUNT RATE EFFECTS FOR THE 3-104 SPECTROMETER

Evén for relatively moderate counting rates of about 300 counts per
.32 sec, the 3-10k spectrometer gave indications of changes in counter
scnsitivity above about 44.

Although details are not fully understood, the explanation appears
to be due to a decrease in the proportional counter gain with counting
rate. The output pulses were amplified and passed through a discriminator
window before being counted. The upper discrimirnator was set slightly above
3A photon pulses and the lower discriminator slightly below 10A photon pulses,

As éounting rates increased and counter gains decreased, increasing
fractions of pulses from photons below lbﬁ'were unable to pass the lower
discrimiﬁator.

Strdng lines (near 1.874 in 2nd, 3rd, and 4th order) are eliminated
by the upper discriminator at moderate counting rates. These lines,
however, &ppear at high counting rates, due to loss in gain of the counters.
(See Neupert and Swartz),

Cerrections for changes in detector sensitivity with counting rate

are not available. v
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APPENDIX &

EFFICIENCIES TOR CRYSTAL SPECTROMETERS

Emission line or proup of lines: 1In the calibrations of crystal spectro-

meters, the efficiencies, Eg, are given by:

- N()w (counts x rad/sec)
& (photons/cmésec)

where N(A) is the total counts associated with a line at A, w is the scan
rate, and 2 1s the incident line flux. This same formula may be used to
obtain ¢ for emission features from spectral scans, (he/r)$ then gives

ergs/cm2 sec associated with the emission line or group of lines (See

page 9).

Continuum; 1In the evaluation of Eg, it may be noted that

where 8 1s the Bragg angle and Cg is the.counting rate (counts/sec). The
limits of integration are sufficient to include all fluxes and Cy associated
with the calibration line.

In & continuum, Cy and g% may be expected to vary slowly. Thus

approximately

48 ¢, @6
dv  EF dA
& n
where Ei'z_iﬁf?ﬁﬁfﬁi is given by the Bragg formula.

Similarly, differential fluxes per unit energy may be derived.




OPERATIONS




Jation

From launch until about Jan, 28, 1969, 1300 U.T., no useful data

was collected because of spacecraft checkout.

From then until about Feb, 18, 1969, spectral scans were emphasized

Thereafter, line monitoring was emphasized with spectral scans
taken ;bout once a week, ,

Listed below are the commands that were used. Following this in
chrono]l.ogical order are the commands that were issued.

Following this is a list of times of activity during which signi-
ficant changes in real ion chamber current occurred and the spacecraft was

in the point mode. This list is thought to be complete but may not be.

cormmands

GSFC Command 1 - Command 306; This command:actiates Mode 1

of the grating spectrometer.

GSFC Command 2 -~ Command 307;: This command-actiates Mode 2

of the grating spectrometer.

GSFC Command 3 - Command 308: This command:actiates Mode 3

of the grating spectrometer.

GSFC Cormmand 4 - Command 309: This commandr-retirns the

grating spectrometer to its long wavelength limit from whatever position

the spectrometer may be in by the shortest possible route (0. 01 second per

step reverse). Upon reaching the home position, the spectrometer stops

and awaits the next ground command.

GSFC Command 5 - Command 310; This command: returns the

grating spectrometer to its short wavelength limit from whatever position

the spectrometer may be in by the ghortest possible route (0.01 second per




step forward). Upon reaching the home position, the spectrometér stops
and awaits the next ground command.

GSFC Command 6 - Command 311: This command s'tops the

grating épectrometer immediately upon receipt in whatever position‘it
may be, '

Except for those commands which imply specific direction such as
GSFC Commands 4, 5, 20, and 21, .the grat.ing spectrometer will operate
in the foilowing manner upon receipt of 3 command. While traveling in any
mode, the grating spectrometer will immediately act on the new command
but will continue traveling in the same direction as it was before the command
was transmitted, |

When it is desired to set the grating spectrometer on a given
spectral line, the procedure ig to transmit a command 4, then allow suffi_-
cient time for a complete re-trace of the spectrometer in the fastest mode
(61.44 seconds), After this period has elapsed, a command 5 is transmitted
synchrohously with the start of a clock; this sta.”rts the spectrometer forwaid.
Having calculated the necessary time lapse to complete the number of steps
required to reach the desired line,. command 6 is transmitted at the

expiration of this time and the spectrometer will stop on the line position.

G51°C_Command 7 ~ Command 312: This command actuates Mode 1

of{ the Jouble spectrometer,

GSFC Command 8 - Command 313: This command.actuates Mode 2

Z tae double spectrometer.




GSFC Command 9 - Command 314: This command-actuates Mode 3

of the double spectrometer.

-

GSFC Command 10 ~ Comrmand 329: This command actiates Mode 1

of the single spectrometer.

GSFC Command 1] - Command 330: This commandractuates Mode 2

of the single spectrometer.

GSFC Command 12 - Command 331: This command is Flare Ready, -

Modes "OFF". This command effectively cancels GSFC Commands 13, 14,

and 15. While this command is stored, the spectrometers will not respond

|
to a flare indication from the ion chamber electronics.

GSFC Command 13 - Command 333: This command is Flare Ready,

1iode "ON'", for the grating spectrometer. ‘This command is stored by the
command memory, Upon receipt of a flare signal from the ion chamber
electronics, it automatically puts the grating gpectrometer into Mode 1.

GSFC Command 14 - Command 334.: This command is Flare Ready,

Mode "ON', for the double gpectrometer. This command is stored by the
command memory. Upon receipt of a flare signal from the ion chamber
electronics, it automatically puts the double spectrometer into Mode 1.

GSFC Command 15 - Command 3373 This command is Flare Ready,

Mode "ON', for the single spectrometer. This command is stored by the

commund memory. Upon receipt of a flare signal from the ion chamber

clectronics, it automatically puts the single spectrometer into Mode 1.




..te - The purpose of Commands 13 through 15 is to modify the ground
:ommaﬁds stored in the command memeory automatically in quick response

i0 a solar flare. Command 12 inhibits this operation.

GSFC Command 16 - Command 338: This command stops the

single spectrometer upon receipt in whatever position the spectrometer

may be.

GSFC Command 17 - Command 339! This command stops the

double spectrometer immediately upon receipt in whatever position the

spectrometer may be.

GS¥FC Command 18 - Command 340: This command operates

on all three spectrometers. It commands the grating spectrometer to
Mode 3, the double spectrometer to Mode 3, and the single spectrometer
@ Mode 2,

GSFC Command 19 - Command 34]l: This command fires and

thus releases the squib-actuated pins'restraihing the double, grating, and
single spectrometers during the launch phase.- It is redundant with
Command 27.

-

GSFC Command 20 - Command 342; This command increments

the graiing spectrometer forward one step.

GS¥C Command 21 - Command 343: This command increments

the grating gpectrometer reverse one step.




Note - The last two commands listed are provided for fine positioning

L

of the grating spectrometer, under control of the ground computer, prior

to opefation in the sun scan mode. These two commands in conjunction

with tﬁe coarse positioning system also used in the 0SO-C and OSO-F
systems permits the implementation of almost any ground computer program
desired for fine positioning of the instrument on a gpectral line. As an
additional aid to this operation, continuous telemetry readout of thé grating
sector position, direction of travel, and stop indication can be provided.
This readout is further ,det’ailed in the section on Housekeeping Data.

GSFC Command 22 - Command 344: This command applies +19 V

day power to the grating spectrometer high voltage power supply.

GSFC Command 23 - Command 345: This command applies +19 V

day power to the single spectrometer high voltage power supply.

GSFC Command 24 - Command 346: This command applies +19V

day nower to the 1 to 2.5 Angstrom (DSS) detector high voltage power supply.

GSFC Command 25 - Command 347: This command applies +19 V

.ay power to the 2,5 to 6.5 Angstrom {DSL) detector high voltage power supply.

-

CSFC Command 26 - Command 348: This command removes +19 V

day power from all high voltage power supplies.

GSFC Command 27 - Command 349: This command provides an

alternsie command channel for firing the squib-actuated retaining pins on

the three instrument housings. It is redundant with GSFC Command 19,




GSFC Command 28 through 30: Spare

A signal known as the '"playback gate" is received from the
sateilit:e electronics during the time that the tape recorder is playiz}g back
data to the ground station via the transmitter. At this time, no telemetry .
readout from the instrument package is possible, since both the tape recorder
and the real-time transmitter are employed in this operation. During the
period of the '"playback gate', all spectrometers except the grating spectro-
meter are immediately stopped in whatever position they may be. (This is
done to conserve power and to preserve continuity of data.) The grating
gpectrometer, if moving at fast speed, continues until it arrives at a
scheduled slow speed operation such as at a sector, at which point it stops
until the end of the playback gate. When the ""playback gate' goes down,
all operations are resumed where they left off, except where a change ip
cornfna.nd has been received by the command memory during the playback
period. In this case, the appropriate instrument would respond to the new

instruciicons.

Data Readout Format

Eight main-frame words have been assigned to the GSFC Pointed
Experiment. {Ref: OSO-E Command and Telemetry Requirements, dated
16 December 1964). The s‘e‘quence 18 a8 shown in Figure 2, These are
designated for data readout as follows:

Words 1 and 2 16 bit - Grating Spectrometer
25 to 400 A Readout




G5FFG X-Ray -

Date Orbit Station Command Command Time
Jan 22 59 0000 GBUR 348 172301
L L no 341 © 172302
" i ' " 349 172303
o I ! 341, 172304
Jan 22 69 0000 GBUR 349 172305
Jan 22 69 0001 GYRS 348 183510~
L 1 "o 341 ‘ 1835117
L i n 349 183512
L " 4 ' 341 183513/
Jan 22 69 0001 GYRS : 349 183514
Jan 23 69 0012 GYRS 348 114410+
n t it 302 116611
" dl " 348 114412
" " n 302 114413
L E n 348 114414
b " f : 332 114415
L " n 302 114416 ¢ -
! n n 348 114417
Jan 23 69 0012 GYRS 332 114418
Jan 23 69 0013 GYRS 348 1324407
n n 0 302 132441
" n L 348 1324427
i n { o 302 132443
i l 1 - 348 1324440
i " H . 331 132445-‘(.
h " 0 329 1324461
" i W 306 1326447~ .
Jan 23 69 0013 GYRS 312 132448,
Jan 23 69 0015 GYRS 330 1648007
1 H 1 : 313 164801~
Jan 23 69 0015 GYRS : 307 164802 v
Jan 24 69 0026 GYRS 310 095130
Jan 26 69 0057 GYRS 348 112630J/
u n n 331 1126317,
! . i 339 1126327
=' i n | 346 1126334
I i f ' 348 112642;§
Jaa 26 &9 0057 GYRS 346 112830
Jon 26 69 0053 GYRS 331 130200
L b L 347 1302027
" L 1 348 130210
it ! " 347 13090q;
L f t 348 130930
1 0 " 346 131002“’/
Jan 26 69 0058 . GYRS 312 131030




GSFC X-uay

Date Orbit Station Command Command Time -
Jan 26 69 0059 GYRS 348 144853%
" L I 339 144855
t n 0 347 144915
Jan 26 69 0059 GYRS 312 144945
Jan 27 69 0073 GYRS 348 125600 v
" " i 331 125602 «
r' n L 338 125615v
n " L 345 1256177
[ l 1 348 125622v
] 0 ! 345 130325 v
Jan 27 69 0073 GYRS : 348 130355
Jan 27 69 0074 GYRS 331 143700~
! " 0 345 143702
" i " 329 143735~
u " o 339 1443407
n d E 346 144342~
" 1 noo 347 144415
L u " 334 146445+
Jan 27 69 0074 GYRS 313 L4444~
Jan 27 69 0075 CYRS 313 162715+
Jan 28 69 0088 GYRS 348 1250107
L n n 331 1250117
L t _ h o 311 125012+
t n I " 344 125013
L i f 348 125020~
l " n 344 125715
n i nooL 348 125745
L " L 346 125746 v
" ‘ 0 Bt 347 125747
Jan 28 6% 0088 ' GYRS 345 125748+
Jan 28 &9 0089 GYRS - - 331 143845Y
y no I 334 143847V/.
8 1 _ " 313 143848
f o f 344 143900+
Jan 28 69 0089 GYRS 306 143902+
Tan 25 69 0105 GAVE 310 155900 -
t i I +307 160005
" n L 310 160140~
" 1 " 307 . 1602463 w
L n GAVE 307 160415
i I GYRS 306 160930+
Jan 2§ 69 0105 GYRS 307 161605~




G31'C_a-Ray

Daté Orbit Station Command Command Time
Jan 31 69 0133 GYRS 331 123330«
1 t h 339 3% 1242264//
Jan 31 69 0133 GYRS 312 124315
Feb 02 69 0164 GYRS 309 140300
Feb 02 69 0164 GYRS 307 140415+
Feb 05 69 0205 GYRS 340 070010/
Feb 05 69 0207 GYRS 312 103015 v
) : ] 129 103016 v
Feb 05 69 0207 GYRS 307 103017
Feb. 14 69 0351 GYRS 310 231615~
Y no X 309 231720
Feb 1% 69 0351 © GYRS 311 23174004 1004
eb 15 69 0353 GBUR 310 031700+
Feb 15 69 0353 GBUR 308 031730
Feb 15 69 0355 GYRS 307 061009/
> 18 9 0410 GYRS 4339 211015+
" ! n . 312 211910~
0 16 69 0410 GYRS v339 33,28
3 15 69 0411 GYRS ' 338 225101
i " " + 329 230010+
Tah 18 69 0411 GYRS 338 29,44 23003977371
Fes 19 69 0412 GYRS ©329 003315 v~
.5 19 69 0412 GYRS 338 §1.42 003437~ 395L
Tob 19 69 0413 GROS 312 021600”
Tia 19 69 0413 GROS 329 021610V
Feb 19 69 0425 GYRS 309 211210
L n 4 310 211215/,
e 19 69 0425 GYRS 311 96 211233/ 2404
Fob 19 69 0426 GYRS 307 2245307
Fet 20 69 0427 GROS 307 002900+ | /-
Feb 26 69 0427 GROS ©329 002910 v~
Fib 20 69 0440 GYRS » 309 205815v"
n " -310 205920+
Feb 20 69 0440 GYRS 311 3.4 205923v% 370 4

211943733 § (572 384

-




G5TC A-Ray

Dato Orbit Station Command Command Time

Feb 2069 0441 GYRS . 338 224151 »LOST LoHPITER .

Feb 20 69 0441 GYRS . 329 224810 v

Feb 2169 0442 GROS . 329 0030005

Feb 21 69 0442 CROS - 307 003030

Feb 21169 0455 GYRS . 309 205200+
H l 0 . 310 205305
" " " V311 2724 20533209704 (rmessed 4
t u L » 343 210010
" L L -343 210020 [ . pted
" ! | ! 343 210030 < )
0 " 1 + 343 210040 )

Feb 21 69 0455 GYRS . 307 210210

Feb 21 69 0456 © GYRS -338 2235007574 . 4ok
I d " - 329 2262107 <1

Feb 21 69 0456 GYRS .338 /454 224228.5/35¢

Feb 22 69 0457  GROS +307 002330~

Feb 22 69 0457 GROS 329 002400

Feb 22 69 0476 GYRS £338 2047407 ¥
" n i .329 205410+

Feb 22 69 0470 GYRS -338 /9.52 205429739

Feb 22 69 0471  GYRS -329 222800
1 L noo © +338 57.60 2228577319 bools sweeT
ne n n +329 223615

Feb 22 69 0471 GYRS 338 of 223616

Feb 23 69 0472 GROS -329 001800

Feb 23 69 0484 GYRS +338 190937+758 §

Feb 23 69 0485 GYRS : +329 _ . 2040007

Feb 23 69 0485 GYRS 338 6240 2041026945

Sebh 23 69 0486 GYRS +329 223000+

2 264 69 0499 GYRS 338 185435/
h ! it 329 190110~

Feb 24 69 0499 GYRS 338 7414 19022677078

Feb 24 69 0500 GYRS 329 203400

Feb 24 69 0500 GYRS 338 44 2035025725

Fob 0501 GROS 1329 221730 v~

24 69

S PV - g e+




GSFC X-Ra

Date Orbit Station Command Command Time
Feb 25 69 0514 GYRS 338 184830 v~
n 1 g 329 185510,
Fab 25 69 0516 GYRS 338 57.60 1856077753 8
Feb 25 69 0515 GYRS 339 202746+
W " " 312 203610 ¥
Feb 25 69 0515 ‘GYRS 339 /9.52 203629 378 S
Feb 25 68 0517 GYRS 329 235100
Feb 25 69 0517 GYRS 338 235343295 5
Feb 26 69 0523 GAGO 3R 101410+
: ) {
Feb 26 6 0529 GYRS 338 185110245 L
Feb 26 69 0530 ~ GYRS 339 2031247 375 ¢
Feb 27 69 0337 GAGO 312 - 082620
Feb 27 69 0537 GAGO S 329 082630,
Feb 27 69 0543 GYRS 338 165545Vfﬁ@ /
v ] " ~308 165655
i b n n . 329 170211‘/’
Feb 27 69 0543 GYRS . 338 17,92 170228 /245 L
Feb 27 69 0544 GYRS 339 183560 e S
o r " o 307 183900~
T " . " 312 184210]  Faner
1= L " © 339 184246/ v
no n "o 312 184456
Feb 27 69 0544 GYRS . . 339 F¢./¢ 184532V/_37f5/
Feb 28 69 0552 : GAGO 312 082020+
feb 28 69 0552 GAGO 329 082030f”
Feb 28 69 0558 GYRS ‘ 332 16503QuTA4 730
' o 1 302 s 165710\, 05% 10
n i n 339 1658254 ~ ol L o4
Feb 28 69 0558 GYRS 308 74.5C -§65835 o L) 3B
Feb 28 &9 0559 GYRS 332 ‘ 1831157 737/5.5 Z(
L o 1 302 . 183810 .
i i L 338 £3.44  18390% 725L
Feb 26 59 0559 GYRS 307 183936~
Feb 26 69 . 0560 CYRS - 329 201100 s
Feb 28 $9 0560 . GYRS 332238 4£79¢ 2011097 ¢ {1

far 01 69 0573 GYRS 308 164420




N

GSFC X-Ray

Daﬁc Orbit Staticn Cormmand Command Time
Mar 01 69 0574 GYRS 306 183020
Mar 01 69 0575 CROS 329 200500~ y
") " ! 338 “200640,77 /97!
: u ! 329 201310///
Mar 01 69 0575 CROS 338 2015107 ¢o¢ §
Mar 01 69 0576 GYRS 329 214630~ |
0 " ] 338 214730~ 4735
! i i 329 215410+~
Mar Ol 69 0576 GYRS 338 21552372635 P _
Mar 02 69 0588 GYRS 308 164120~ '
Mar 02 69 0589  GYRS 306 162000
Mar 03 69 0603 GYRS 308 163520+
Mar 03 69 0604 GYRS 306 181500 ./
Mar 04 69 0617 GYRS 308 _ 144850 ./
Mar 04 69 0619 CROS 307 180730+
dar 04 69 0620 GYRS 306 1947307
¥ar 05 69 0632 GYRS . - 329 ’ 143730/
Mar 05 69 0632 GYRS " 308 1463925
Mar 05 69 0633 GYRS 307 162110+
Mar 05 69 0634 . GYRS 306 180210~
. | _
Mar 05 69 0647 GYRS 308 143720+
Mar 0% 69 0647 © GYRS 338 1464043753 §
Mar 05 69 0648 GYRS 329 161130
n " n 338 161230555 §
" 1 it 307 1614007
e L t 329 161910v
Har L% 69 0648 GYRS 338 1620205955 ,
Mar U5 69 0649 GROS 329 175550~ o
“‘r n H 338 1-012. 175551/
" ] i 329 . 180240V
Mar U‘J 69 0649 GROS _ 338 .2 180241
Mar 05 69 0650 GYRS 329 193530
Y o 338 92 193531/
! n it 326 19440
Mar 05 69

0650 GYRS 338 j41 194401




GSI'C_X-Ray

Date Orbit Station Command Command Time
Mar 06 69 0651 GYRS 329 211700~
" 1 i 338 492 211701 .
h It n . 329 212500
Mar 06 69 0651 GYRS - 338 57.49¢ 212558/,7 step 24
Mar 07 69 0656 GAGO .329 . 055400 ¥
Mar 07 69 0662 GYRS 308 . 142800V
Mar 07 69 0663 GYRS 307 161320 v~
Mar 08 69 0676 GYRS . - 308 123930
Mer 08 69 . 0677 GYRS . 307 161900 v~
tar 09 69 0691 © GYRS 310 123915\‘;
noo o X 330 123940
ver 09 69 0691 GYRS - 308 124020
Mar 09 69 0692 GYRS 307 1416000/
L 10 69 0706 GYRS 310 123315+
h 1 i 330 123340/
© 10 69 0706 GYRS 308 12362007
Mi 10 59 0707 GYRS 307 1407007
oo 10 69 0707 GYRS . - 329 1414007
Mar 11 69 0721 GYRS . 308 122330
Mar 11 69 0721 . GYRS . 338 1230152524
Mar 11 69 0722 " GRS . 329 140100+
noo f 1 1338 #2.55 140142V 2L
Maz 11 69 0722 GYRS £ 307 140500 7,5 /¢ /8.
_ 723 VR Ly PR 6.9
Mar 11 69 0724 GYRS $330 172500
noo no- n 338 6.4 172507,
n n GBUR ¢330 175900
Mar 11 69 0724 GBUR 338 6.4 175901 v7 777
Mar 11 69 0725 GYRS £330 190600v7/
N I " -338 ¢4 190606
! " ! 1329 191330
Mar 11 69 0725 © GYRS 338 247, 1913527478,
Yar 12 69 . 0728 CAGO 329 002410 //
Mar 12 69 0736 GYRS +338 121425 270 &
S " n 308 122030?

Mar 12 69 . 0736 . GYRS 329 122210




pY

-

™’

GSKC X~Ra

Date Orbit Station Command Command Time

Mar 14 69 0763 GQUI . 330 084000 ~

Mar 14 69 0764 AORR «329 094500¢"

Mar 14 69 0765 GYRS 1332 102810// |
! I " . 302 1028153795 was »¥
" " 1" *314 102816Y sz 3y
i 1 1" . 309 102830

Mar 14 69 0765 GYRS +308 102935

Mar 14 69 0766 GYRS . 306 120600/

Mar 14 69 0766 GYRS . 338 1211407 7535
Mar L4 69 0767 CROS 1329 134300/ o
n I " «338 75.76 134428/55g

z n n 312 13511

! " ! +329 135120%
Mar 14 69 0767 GROS .338 £5.76 135246 2175
Mar 14 69 0768 GYRS . 332 1525101

i f on .302 153310 1
Mar 14 69 0768 GYRS :339 4729 153359 A5
Mar 15 69 0775 GAGO 1329 032810/
Mar 15 69 0778 GQUI £330 083400~

-~

Mar 15 69 0780 GYRS +309 102230 . -

I 1 i . 308 10233
Mar 15 69 0780 GYRS +329 102336.
Mar 15 69 0781 GYRS 306 115915/
Mar 15 69 0781 GYRS +338 120419, 202 L
Mar 16 69 0790 GAGO +329 032215/
Mar 14 69 0793 AORR .330 075400/
Mar .. 69 0795 GYRS £ 329 1012077

- N n .309 101630V
Mar 16 69 0795 GYRS -308 101735V
Mar 16 69 0796 GYRS 338 114985074 L

" i f +306 115300 v~ -

" n 1 -329 115810
Mar 16 69 0796 GYRS 338 4450 11585590z L
Mar 17 69 0809 GYRS +330 082700‘/
Mar 17 69 0810 GYRS -329 100915/

it it n ~307 309 100930
Mar 17 69 GYRS 308 101035

0810




GSFC_X-Ray

Date Orbit Station Command Command Time
Mar 17 69 0812 GROS . 338 13243078 L
T f " - 306 132830~
1 " it ) +329 133330
Mar 17 69 0812 GROS 2338 39.45 1383407 202 b
Mar 13 69 0824 GYRS 313 081630~
Mar 18 69 0825 GYRS 309 100410‘//
" ! ] 308 100515?
Mar 18 69 0825 AORR 312 110200
Mar 18 69 0826 . GROS 4339 1138(}O§
W " L \306 114120b\/
no " “ *312 114530
Mar 18 69 0826 ~ GROS 339 3776 114607 VLT ¢
dar 19 69 0837 GQUI 1330 062750
Mar 19 69 0838 AORR . .309 o73455§
Mar 19 69 0838 AORR .308 073600
tiar 19 69 0841 GROS «306 13530 ¥~
Mar 19 69 0841 GROS $ 329 113540
Mar 19 69 0842 GYRS (338 132149 753
Mar 19 69 0843 GYRS .329 " 1456005
n g " - 338 35,76 1455265 Faicel
Mar 19 69 0843 GYRS Vst 338 150208263 &
Mar 20 69 0853 AORR . 309 0724257
n i z '313 072500/
Mar 20 69 0853 AORR .308 072530
Mar 20 69 0856 © GROS -306 112620\/
Mar 20 69 0856 GROS 312 112630
Mar 20 69 0857 GYRS -339 130800/721_
d " 1 312 131510/
tar 20 59 0857 GYRS 339 4576 131556v 25,
Mar 21 69 0869 - GYRS +329 075900 v,
I 1 AORR +309 . 090100
it 21 69 0869 ACRR ~.308 090205
Mur 21 69 0872 GYRS 1338

131050V 755 &

Joé




GSFC X-Ra

Data Qrbit Station Command Command Time
Nar 21 69 0873 CYRS 329 w.zooj‘
g " 338 §6.0F 144327 :
1 : 1 1 ‘ 329 145010 .—/
Mar 21 69 0873 GYRS 338 Fi.0f 1451377 Uep oo d
Mar 21 69 0878 GAGO 312 232200”
Mar 22 69 0882 AORR 309 053530
Mar 22 69 0882 AORR 308 053635
Mar 22 69 0884 GYRS 306 075300,
dar 23 69 0897 AORR 309 0526001/
" | I ) 308 052705V,
Mar 23 69 0897 AORR 313 052715
Mar 23 69 0899 GYRS 306 0746307/
far 23 69 0899 GYRS 312 074640
Mar 23 69 0902 GYRS 339 124943 19L
n ; I ) 312 125610
Mar 23 69 0902 GYRS 339 G2.72 125713 215 L
Mar 24 69 0913 AORR 309 070400
Mar 24 €9 0913 AORR 308 070430
Mar 24 69 0914 AORR 306 " 084400 V/
Mar 25 69 0925 GQUI 330 022830
Mar 25 69 0926 AORR - 329 033600
Mar 25 69 0927 AORR 338 051400 V53¢
] " ] 329 ‘ 052110
Mar 25 &9 0627 " AORR 338 #7468 - 052158 202
Mir 25 69 | 0928 . GYRS 308 055330
|
£ 25 69 | 0929 AORR 306 083830\/
Mar 26 69 G939 GAPY 313 004000
Mar 26 69 0941 AORR 309 032900%
Mar 25 69 094} AORR 308 033005 _
Max 26 69 0942 GYRS 312 040900/
z AORR 339 050630/ 3¢ L.
ne z ] 312 051100
Mar 26 69 0942 ACRR 339 294y 051130/ 2L

B e & e e




- "\«.._J

GSFC X-Ray

Date QOrbit . Station Gonmand Command Time
Mar 26 69 0943 AORR 309 064800
wo n N 348 064430 T
0 u *" 344 | 065100‘f CRSER
" " " 345 Gaszoob/d, RS
" " u 346 0653007 v
1; " t 347 065400 ¥
T y h 332 065500
" n n 302 06553
Mar 26 69 0943 AORR 306 06365
¥ar 26 69 0948 GBUR 313 144900
Mar 26 69 0949 GBUR 312 163130L//ﬂ ,
Mar 27 69 0956 AQRR 309 032300v//
Mar 27 69 0956 AORR 308 032405
Mar 27.69 0957 AORR 339 050045
wo n n 312 o5osoo¢/
Mar 27 69 0957 AORR 339 o500 050648yj;9L
Mar 27 69 0958 AORR 306 064600
Mar 27 69 0968 " GARU 329 224720 -
Lir 28 69 0970 CQUI 330 021000
Nar 28 69 0971 AORR 309 031600~ __
Mar 28 69 0971 AORR 308 031705 o
ir 28 69 0972 GYRS . 329 ossaoov”/J‘ .
1 " AORR 338 Q45745 2D P
I n Y 329 0501oov/,
Mar 26 69 0972 AORR 338 43.52 050144/;75
Mar 28 69 0973 AQRR 306 063800
var 29 69 0986 AORR 309 031000 “{i
fax 29 69 0986 AORR 308 031105+
¥ar 29 69 0588 AORR 306 063300v///
. Y
var 31 69 1016 ACRR 309 025700 -
or 31 69 1016 AORR 308 025805 1~
Mar 31 69 1018 " GROS 306 0518307//
Mar 31369 1029 AORR 330 233000v/”

BRI S R L




GSI'C x-ray

Dage Orbit Station Command Command Time
Ape 01 69 1030 AORR 309 011500«
X ) n 329 011530
Apr 01 69 1030 AORR 308 011605
Apr 01 69 1031 AORR 338 ozszoov;&ﬂ55 ﬁ7ﬂm3"_
n o ! 329 025430“(f
apr 01 69 1031 AORR 338 I 0255086hsz0 1o femg A0
apr 01 69 1033 GYRS 306 051220%"
Apr 02 69 1045 AORR 309 010550+
Apr 02 69 1045 AORR 308 010655 v~
Apr 02 69 1048 GROS 306 050630
Apr 03 69 1060 AORR 309  oossoo/,
apr 03 69 1061 GYRS . 329 013700
spr 03 69 1063 | GROS 306 050000
apr 03 69 1074 AORR 309 231000///
b n : 308 231105
Apr 03 59 1074 AORR 313 231310 ¥
' ~
Aor 04 69 1075 ACRR 312 005034 :;/
] " i .- 338 005058 “She 210 to (-
neo " ! 329 oosasa;;f
Apr 04 69 1075 AORR 338 2.24 005656 ok 207 to G
spr 04 65 1076 AORR 339 023200 ¥ 72 to fors
i h 1 312 o 023500 -
Apr 04 69 1076 AORR 339 #Bo 023545 a2z T Loy
sor 04 69 1077 GYRS . - 306 031300 v~
spr 04 69 1089 AORR 309 230400 ,///
fon 04 &9 1089 AORR 308 230505
sos Q5 89 1091 © AORR 306 022600 "
Apr 05 69 1104  AORR 330 225700° L
X " ) 309 225710 & vr ol Boteed
Apr 0F 69 1104 ACRR 308 2258135

Apr 06 69 1105 ACRR 329 003900




GSFC X-gay

A

Date Orbit Station Command Command Time
Apr 06 69 1106 . AORR 338 021845
i H n 306 021950~
¢ i n 329 022300 +~
Apr 06 69 1106 AORR 338 022309
Asr 06 69 1119 AORR 309 225200 ¥
S 65 69 1119 AORR 308 225305 L.
spr 07 69 1121 ACRR 306 021300 o~
Ane 07 69 1134 AORR 309 225010 o/
Ape 07 69 1134 AORR 308 225115~
Apr 08 69 1136 AORR 306 020800—"
ipr 03 69 1140 GBUR 329 082400 /
A 08 69 1140 GBUR 312 082410
Apr 09 69 11150 AORR . 309 " 0020000
apr 09 €9 1150 ~ AORR 308 002105 v -
Aoe 09 69 1152 GROS 306 024030/
apr 09 69 1162 GQUL. 330 194530 /
Apr 10 69 1163 ACRR 339 20504?;%
1 n n o 329 | 20523 )
I . n ' n" 309 205240 /
] " " 308 205345
e " X 312 205630 }
Apr 10 69 1163 AORR 339 4528 205800 v/«afg
Apr 10 69 1164 GYRS 309 212630
! " " 306 2735l
! ! a 311 32000 212807/M y
1 1 TR 333 . 2135107 |
ne n AORR 338 223530 e 427 © 3
T J I 329 223800
e n n 338 5260 223857°5fe0 yp to sher
aor 20 69 1164 AORR 312 223907
fn 10 6% 1177 GQUL 330 193930/_
r 10 69 1178 AORR 309 2064007, ot ¢t
] ! n 308 2045057
© 10 6Y 1178 AORR 329 204530 v
10 69 1179 AORR 338 222806;,5’/' 36 € fongd

Y 0 ] 329 223100,/
sp0 10 69 1179 AORR 338 5342 225153{&,}:04 r‘o(é?j
7




G0 K-ivay

Tate | Orbit Station Command Command Time
Apr 10 69 1160 GYRS 339 230230 Gher 415 Fo 3hs ot A
. i ] 306 230400
T ! T 312 2309107
apz 10 69 1160 GYRS | 339 66.2E  23¥016vster 212t shoct )
Apr 11 66 ° 1193 AORR 309 204100~" '
anr 1169 1153 AGRR | 308 2042057
fpr 11 69 1194 AORR 306 222100"
‘ ’
tnr 1269 1208 AORR 309 203710+
apr 12 69 1208 AORR - 308 203815
Ase 12 69 1210 GYRS 306 225200
Ane 13 69 1222  AORR ' 309 184900/
Apr 13 69 1222 ACKR 308 185005
Aor 13 69 1225 GYRS . 306 210400/
Ane 1469 1232 GAGO 329 1045007,
cre 16 69 1232 GAGO 312 1045300
Lae 1669 1238  GYRS 309 152110%
s 14 69 1238 GYRS 308 192215
apr 14 69 1240 GROS . 306 2240501~
Apr 15 69 1253 ~ GYRS 309 191430‘/
Apr 15 69 1253 GYRS 308 191535
Apr 15 69 1254 GYRS 339 20&750?”/’ 726 forg 4
n n ] 306 205100
H n J 312 205610
Apr 15 69 1254 GYRS 339 2479 205649v Tk 202 b5 /r,.jf,;
Loy 15 69 1255, GROS 338 222936-46/'2!7”%'{1 A
1 i 1 129 223815 £/ ATOR .
apr 15 69 1255 GROS 338 &77  22382) <O 5792
Apr 16 oo 1256 GYRS 329 001200/
apr 16 69 1256 GYRS 338 5243 001252 ¥#p 202 1o lfwL
Apr 16 00 1269 GYRS 309 205010/
spr 16 4 1269 GYRS 308 205115
Ape 16 69 1270 GROS | 306 222650/




GSFC X-Ray

Date : Orbit Station Command Command Time
Apr 18 69 1293 . . GAGO 330 120230~
Apr 18 69 1295 AORR 329 145200~
apr 18 60 1297 GYRS 309 1715101/
apr 18 69! 1297 . GYRS 308 171615 v~
Apr 18 69 1298 © GYRS 338 1849305 er 14 1ol
IR " n 306 185100+
. i i 329 183610" ofer 350 &
Apr 18 69 1298 GYRS 338 7552 185725+
Apr 18 69: 1299 GROS 312 203430»"5 srar, (0
Aor 18 69 1300 GYRS S T30 221200
apr 18 69 1300 GYRS 338 0zt 2212107
Apr 18 69 1301 GYRS 330 235315
Apr 18 69 1301 GYRS 338 gz 235325,
Apr 19 69 1302 GBUR 330 021600
Apr 19 69 1302 GBUR 338 24 021601
Gor 19 69, 1303 .~ GBUR 330 035800_‘/ ;
Apr 19 69 1303 GBUR 338 .24 035801 | ;
aar 19 69 1304 GEUR . . 330 053530/
Aor 19 69 1304 ° GBUR 338 24 053831
, 1]
Aot 19 69 . 1306 GAGO 330 . 083800~
Agr 19 69 1306 GAGO . 338 10,00 083810/
Aor 19 69 1307 GAGD 30 . 101900+
Apr 19 €9 1307 GAGO 338 w.s 10191
Lor 1969 1308 G . 330 115400+, ;
or 19 69 1208 - GAPU 338 rews 115410 %
o
fpr 19 69 1309 GAPY 330 133730+ / ;
4ot .19 69 1312 GYRS 331 170130 !
! n | 309 170830 v
ipr 19 69 1312 GYRS 308 17093 -
ipr 19 69 1313 GYRS 309 184145v"
o i X 306 184250 v |
apr 19 69 1313 . GYRS 311 55.36  184345vFuvd ‘

Aar 19 69 1315 GYRS 306 220845




' GSFG X-Ray

‘5"/ o1 1 for

165051 5% 290 1o i A

Date ! Orbit Station Command Command Time
Anr 20 69 1327 GYRS 309 170210 -~
apr 20 69 1327 GYRS 308 170315 "
Apr 20 69 1328 © GYRS 306 183900 7~
apr 2169 1342 GYRS 309 165510 v
Apr 21 69 1342 GYRS 308 165615 »~
apr 21 69 1343 GYRS 339 163045 7

no n n 306 183300 ¥~
"o 2 d 312 183710+,
apr 21 69 1343 GYRS 339 #.ef 183838+
Apr 22 69 1354 cQUI 329 131730~
apr 22 69 1356 GYRS 309 150125
Apr 22 69 1356 GYRS 308 150230+
apr 22 69 - 1357 GYRS 338 164115
! n h 306 164500 i
O 1 i 329 1650207 ;o Aelse
spr 22 69 1357 GYRS 338 3168
Apr 22 69 1358 AORR 330 193100+
Apr 22 69 1358 AORR 338 /024 193110
apr 22 69 1359 GYRS 330 200515V
apr 22 69 1359 GYRS 338 seaé 2005257
Aoy 22 69 1360 GYRS 330 - 214615Y
Apr 22 69 1360 GYRS 338 jent 214625
Apr 23 69 1362 GEUR 330 0152307
Apr 23 59 1362 GBUR 338 1024 015231

or 23 69 1363 GBUR . 330 033200~
isr 23 69 1363 GBUR 338 o34 03320107

¢ 23 69 1367 GAPU 330 095420

2389 1367 GAPU 338,900 095430+

x 23 69 1368 GAPU 330 1131300
fpr 23 69 1369 QUYL 329 131300~
Apr 23 69 1371 GYRS 309 1465425 17,
Ape oo 69 1371 GYRS 308 145530 v~
sor 23 69 1372 GYRS 306 163900 =
tpr 23 65 1372 GYRS 338 164551 7

o 20 fan 1




GSFC X-Ray

_bate | Orbit Station Command Command Time
Nor 23 69 1373 CYRS 330 132100‘/
Apr 24 69 1386 GYRS 309 145510 v
1 ] Y 308 165615
\pr 24 69 1386 AORR 329 155400~
A 26 69 1387 GYRS 306 163200«
Apr 26 69 1387 GYRS 338 16400554 5e5 1o S 7
Apr 26 69 1388 GYRS 329 181100~
TR weooo n 338  95.4F  181235vFYer 2046 shirt A
I no n 329 181910 _
Apr 24 69 1388 GYRS 338 .24 18200007 07 Ts sher 4 A
fpr 25 69 1398 . GQUI 330 111930—"
apr 25 69 1401 GYRS 309 1641307
Avr 25 69 1401 - GYRS 308, 144235
Apr 25 69 1402 GYRS 306 162600~
Apr 25 69 1402 GYRS 312 162630,
Apr 25 69 1403 GROS 339" 180445 fFen +44 B 1 14
we m u 312 1812107
tar 25 69 1403 GROS 339, 7414 181324usflr 212 to shor A
Apr 26 69 1445 GYRS 329 124500/
apr 28 69 1446 CYRS 338 1431107 ster #/ fo firs 4
apr 28 69 1447 GYRS 329 160400
Apr 28 69 1447 GYRS 338 /2 160420Sfer 07 1o lor 4
Apr 29 69 1457 cQul 330 091330+
Apr 29 69 1460 AORR - 329 134100/
Apr 29 69 1461 GROS 338 142645 5tp Sio o sk FA
Aoz 29 69 1462 GYRS 329 1557007 |
apr 29 69 1462 GYRS 338 160748 5hp w06 To (4
Lpr 30 69 1472 AORR 330 083330
Apr 30 69 1475 AORR 329 133400
apr 30 1476 GYRS 330 1a1330/




CSTC_X-Ray

Date Orbit Station Command Conmand Time
May O1 69 1487 AORR ~ 330 082600,
440 Aori 57
May 01 69 1491 GYRS 338 14040 jo Te shoet
1 ] n 1 329 141210
Y¥ay Ol 69 1491 GYRS 338 QL9 1413364390 To sher |
May 01 69 1493 GYRS 329 173410-/
May 01 69 1493 GYRS 338 40.$ 6 17354116 07 T sha-
¥ay 02 69 1502 AORR ~ 330 081945—"
May 02 69 1504 . AORR -329 114100—"
Nay 02 69 1504 AORR ~313 114115~ _
tay 02 69 1505  GYRS -338 1215027 6 & Love?
n t o 329 122410
; C y 338 1€y 12242553 T lee
Yay 02 69 1505 ACRR ~ 312 132100
May 02 69 1506 GROS 339 1357007361 To Shive -
1 . It It 312 140530
hay 02 69 1506 GROS 339 Y%eo 140531 ¢ min & shonf.
“ay 04 69 1530 GAPU - 330 051730‘/
Nay 05 69 1549 AORR ~329 112200V
| L .
May 05 69 1550 . GYRS © 338 115815‘/’6 SEINS
y n " 329 120510/
May 05 69 11550 GYRS 338 12-32 120622¥35c ta shuo oA
May 05 69 1551 GBUR 330 141200?
i n i 338 te.24 141210
m . o 330 142100
Yay 05 &S 1551 GBUR 338 e 142110/
ay 05 69 1552 GYRS 330 152800
I i I 338 erd 152810 v’
b i GBUR 330 155700+
sy G5 59 1552 GBUR 338 24 1557107
Ly 056V 1553 GYRS 330 oy 170915/
" e n 338 170925
] " GBUR 330 173600
G 39 1553 GBUR 338 e.ay 173610
v 05 69 1554 GBUR ~~ 330 191960
. %
Zay 05 69 1566 GYRS ~ 329 134050/




GSTu X-Ray

Déﬁ;e Orbit Station Command Command Time

“ey 05 69 1567 GYRS 330 152110 .

“ay 07 69 1580 GROS ~ 329 114500 v

Nay 07 69 1581 GYRS 338 132525 ~/37 To Loy
g he z 329 133310~

Nay 07 69 1581 GYRS 338 $4.%0 133355097 te ney

May 08 69 1589 GAPU 330 031030-/_

May 08 69 1596 GYRS 329 132215/ ‘

¥ay 03 69 1597 GYRS 338 150140

May 03 69 1597 GYRS 330 150820 /

May 09 69 1604 _ GAPU ~ 330 030330

May 09 69 1610 GROS ~ 329 113530/

May 09 69 1611 GYRS 338 131315« 41 b i o
h L L 329 132110/

May 09 69 1611 GYRS 338 4305 13215867 %19 Ta

May 10 69 1619 GAPU +330 025620"

May 10 69 1619 GAPU “313 025630

May 13 69 1669 GBUR ~312 0958300

¥ay 13 69 1670 GYRS 339 110630‘/76*0 <7
N I X 312 111430

May 13 69 1670 GYRS 339 22.72 111450 30 to sHieT

May 13 69 1671 GYRS 312 124700/

May 13 69 1671 "GYRS 339 124730

May 15 69 1700 GYRS - 312 105230./
n o n ©~339 105400n="
H z I =312 110120

May 15 69 1700 GYRS 339 V.54 1102277 2i3 t. %

May 16 69 1713 GBUR 309 080100~
] n " 306 080205

Hay 16 69 1713 GBUR 311 §5.36 0802107 2:4 A

n




GSFC X-Ra

dato Orbit Station Command Command Time
May 16 69 1715 GYRS 348 104630 “/,
; | . 344 10&630://
n N n 348 164631
" f ] 344 104631V
H " d 348 104632
. " i 344 104632
H n d 348 104633
1" i i 344 104633/
£ 1 H J48 104634
i L 1 344 104636~
" " I 348 104635"
) y 344 104635
i " " 348 104636b//
" T " 344 106636
e n 1 348 104637}
we i " 344 104637
. L U 348 1045638
n n i 344 104638
i n i 348 104639
i n " 344 104639
" " n 348 104640
4 " " 344 104640
i " n 348 104641
& 4 " 344 104641
" o " 348 104642
B " i 344 104642
" i n 348 104643
" it " 344 106642
1 n i 348 104644
n I i 344 104644
" " " 348 104645
i n i1 144 1045645
" " i 348 104646
It " " 344 104646
n t u 348 104647
" n, u 344 . 104647
n n u 348 104648
u " 4 344 104648
L L n 348 104649
u l " 344 104649
L L n 348 104650
o n n 344 104650
L " t 3438 104651
t ! 1t 144 104651
n " n 348 104652
1" I n 344 104652 ;
H L " 348 10465
i H " 344 104653
" f i 348 104654
May 16 69 1715 GYRS 344 104654




GSFC X-rav

i o Orbit Station Command Command Time
Ly o 89 1715 GYRS 344 10471_5/
g ! . 345 104725
. N n 346, 104735
oy 1o 89 1715 CYRS 347 | 104745 v
sy 17 69 1723 GAPU 306 002020~
oy 20 69 1771 . GYRS 329 . 033840‘-?
Loy 20 69 1771 AQRR 338 064623V sk 245 S A
oy 21 69 1783 6QUI +330 000600
ooy 2169 1786 GYRS +329 033120/
Ly 21 69 1787 AORR - 338 043615 139 To shox
Ly 22 69 1799 AORR ~ 330 , 010700\/
ooy 22 69 1801 GYRS ~ 329 032401/‘/
oy 22 69 1801 AORR <338  os3216Y 264 o G.or\r(-))\
nay 23 69 1814 AORR 330 005930/
viy 23 69 1816 GYRS 330 031630
May 23 69 1816 GYRS 329 031900
L2y 23 69 1817 GROS . . 330 045830
Yay 26 69 1829 AORR 313 005300~/
Yay 25 69 1645 GYRS | ~ 329 omas-%
Nay 25 69 1845 AORR 338 023256139 To loma.
May 25 69 1857 ‘AORR 330 211755
May 27 69 1878 GYRS. 330 061330~
May 26 69 1892 GYRS 329 042900+
S e X GBUR 338 0501087
I " ! 329 050400
vay 28 69 1892 CBUR 338 3009 050431 Ho Te (oc
ay Zo 69 1899 GAGO 312 162800/
Yay 28 69 1900 : GAPU . 330 | 180930 b///
May 28 69 1903 GYRS 313 213730




DATE

GSFC X-RAY

STATIQON

CdMMAND

COMMAND TIME

CRBIT
June 1 - 1960 GQUI 330 174320 v
June 3 1991 ACRR 312 183600~
June 3 : 1992 GRYS 339 1913aofj:f
329 191500
312 192020 <~
339 (80.96)
June 3 1994 GROS 330 223940,/”
June & | 2004 CQUT 330 154320,
2006 AGRR 329 183100
- 2007 GYRS 338 191530
2008 GYRS 329 204530
338 204730
329 205410
338 205621
June 5 ° . 2019 GQUIL 330 153620
2021 AORR 329 182400
2022 GYRS 338 190040
329 190710
338 (21.76)
June 6 2033 GAPU 330 134720
2035 AORR 329 1163700
2036 GYRS 338 172030
2037 GYRS 314 185200
339 (11,52) - 3 steps to short
from pass 1992
329 185920
338 (98.56)




GSFC X-RAY

JATE ORBIT STATION COMMAND CGMMAND TIME
June 9 2078 GQUI 330 132920
313 132930
2080 AORR 329 161750
2081 GYRS 338 170142
2081 AORR 312 175820
2082 GYRS 339 183200
312 184030
339 (62.72)
2083 GROS 329 201400
338 (61.44)
329 202220
338 (51.84)
Jure 10 | 2091 CAGO 330 095800
2094 AORR 329 142850
2095 GYRS 338 151330
2096 GYRS 329 164400
338 (87.04)
329 165230
338 (82.24)
June 11 2106. GAGO 330 095100
2109 AORR 329 142100
2110 GYRS 338 145640
329 150615
338 (8.32)
June 12 2121 GAPU 330 094515
2124 AORR 329 141640
313 141450
2125 GYRS 338 150040
312 155500
2126 CYRS 339 163215
312 164015
339 (57.28)
2127 GROS 329 181230
338 181430
329 182120
338 (91.53)




GFSC X-RAY

appears that

step 110 727

\TE CRBIT STATION COMMAND COMMAND TIME
Jine 19 2232 GYRS 329 172730
338 (64,00)
329 173520 -~
338 (94.08)
June 20 2240 GAPU 330 071230
2264 * AORR 329 132350
2245 GROS 338 140841 1t
the emd was sent during PB.
the SS should have hit the long
WL m/s at 140705 2
2246 GYRS 329 153900
338 155008
Jurie 22 2270 330 065915
June 23 2289 329 130400
2290 338 134915
2291 329 1151900
338 (95.00)
329 152710
338 (88.36)
June 24 2299 GAPU 330 050430
2304 ACRR 329 125600
2305 GROS 338 154055
2306 GYRS 329 151200
338 (90.00)
329 15202Q0
338 (71.28)
Jure 25 2314 GAPU 330 045730
2319 GROS 330 114500
313 114530




GEFC X-RAY

ATE | CRBIT STATION COMMAND  COMMAND TIME

July 2 S 2423 GBUR 312 094950
2424 GYRS 339 105710 .
312 110520
339 (24.64)
July 3 2438 GROS 329 091520
2438 GBUR 338 094509
329 094930
338
July & 247 GAPU 330 003415
306 003755
Julv 5 - 2465 GCYRS 329 003415
2465 AORR
2476 CAPU 330 223930
July & | 2510 AORR 338 0437500
329 0442157
338
2510 GYRS 329 033550:
2521 GAPU 330 222000:
July 9 2525 GYRS _ 329 032640v//
2525 AGRR 388R | 043603//
Juty 9 : 2535 GAPU 330 203330¢/<
) . /
July 11 ¢ 2555 GROS 329 031530
2556 CYRS | 330 045800V
2665 GAPU 330 201930~
July 12 2569 GROS 329 012530~
2569 AGRR 338 023230

P
2580 GAPU 330 . 201300%"

&




GSFC X-RAY

DATE ORBIT STATION COMMAND  COMMAND TIME
July 13 2583 AORR - 313 004300
July 23 2746 AORR 329 200950 L~

2747 GYRS 338 204130+
329 204910 v/~
338 ' ,
July 2- 2757 GAPU 330 13aaso“/f'
2761 ACRR ' 329 200150
2762 GYRS 338 zoaaosv//
L
Juiy 25 2772 GAPU 330 134200

July 30 2846 GAPU 307 112730




0aTl

Aupust 22

August 23

sugust z0

Lupust 27

3485

3485

3485

3486

3487

3192
3193
3201
3252
3265

3265

EEX

GSFC k-RAY

STATION

AORR
GYRS

AORR

GYRS -
GYRS

GROS
GYRS
GQUI
GRS
AORR

ACRR

338
329
338
332
302

332
302

332
302

329
338
330
329
329
338
330

338

35

OO _TIHE

185630

195500

195600

195605

202700
202710

221710
221810

085430 -
104355
0020307
082600
055900
0600157
060330 7

060426

J2ri vt



OR3IT

3500

3500

3501

3502

October Zi 4062

Octobar 23 4122

3330

3340

3383

3383

GSFC X-n

STATION

AORR

GYRS

AORR

GROS

AORR

AORR

GAGO

GBUR

GYRS

ACRR

COMMAND

348
345
344
346
347

348
345
344
346
347

348
345
344
346
347

348
345
344
346
347

348

344
345
346
347

33%
312
339

314
339

348
345
346
347
344
329

338

3¢

COMMAND TIME -

195000

195005
195130
195135
195140

202820
202830
203030
203040
203050

212800
212900
213100
213110
213120

220915
220945
221200
221210
221220

233030

013520‘\/}7'65’

014100

N

045900°

045930
050000
050030

014605

/

———

e e i 4 s



DATE  START
s 1330
2.6 0720
2.7 |
2-7 1@48
2.9 |
2-11 1034
2-19 0457
220 0450
2-20 0619
2-23 QAaz‘
224 0247
2-24

2.25 0859
2-25 1650
2-27 1358
.28 1337
.28 1930

1345
0739
0530
1651
0658
1039
0501
0453
0622
0450
0310
2321
0915
1708
1407
1353

1953

OBSERVED FLARES

10N CHAMBER
READINGS

PRE-

FLARE  YAK
340 B35
Al80  C4b

c11l
B0 C72
A100 €53
B40 D35
330 B106
B34 B6O
B27 D45
B67 €190
B95  Ch2
c20 D77
380 D255
580 C48
c2 D255
385  C68
58 D40

SPECTROMETER
SCAN MODE
OR STEP

Ds SS, GS
1 1 2
1 1 2
1 1 2
1 1 2
1 1 2
1 1 2
1 1 2
1 1 2
1 1 2
1 1 2
1 1 2
1 1 2
L1 2
1 1 2
1 1 2
1 1 3
378 725 2

2-1

2-1

2-1

2-2

4-1

21
36
43
68

101

32

34

82

- 95

10

15

45

60

64

or 83




PRE -

DATY STAN MAX FLARE MAX
3-1 0904 0916  B7S Chd
3.9 0817 0830  A200 78
3-10 0755 0810  A200 €90
3-13 0505 0512 . B86 C43
3-13 0735 0741 B35 56
323 0620 0700  B180 D42
3-26 1850 1921  B75 99
3-27 0030 0230 ¢ D
3-28 0030 159
4-14 1717 1726  B79 75
b-14 2107 B9O 4l
4-16 2039 2046 B6O C47
4-19 1349 1355 B39 C43
4-19 1842 1845  B36 C60
421 1230 C46
505 1316 1327 €30 80
5-18 0235 86
5-18 0606  B73

0545

€83

378
378
378
378

378

212

212

212

212

212

213

213

202
202

202

202
202

202

Mo

358

G3

TAPE

6-2
7-1
7-1

7-1

9-1
9-1

9-1

12-1

12-1
12-1
13-1
13-1

13-1

15-1
17~1

17-1

FILE

48
50
101

54

58-59

74

39

42
73-74
11
14-15

42

35
44

47



DATA FORMAT




1. IXNTRCDUCTION

The following is a description of the format of Dr. Neupert's 050-5
experimént data tapes, Each 0S0-5 experimenter‘was provided with ﬁis
experiment data tapes and with "correlated data' tapes containing 050-5
commands, attitude data and other satellite informatiom. Both” kinds of
tapes follow a general format described in our memorandum, included here

as Attachments 1 thru 4; what remains is to give the detailed information

coacerning the experiment data tapes.

2, CENIRAL FORMAT

The experiment data is on ;Ltrack digital binary tapes (odd parity)
A0

“n 867 »PI density. About one week of data was processed in each tape

- duction run, consisting of about 100 data files (1 file = approx. 1

wrbit); an 80-file tape is followed by one containing about 20 files.

Tae physical record length 1s fixed at 10440 bytes. The first record "

. each filelcontains the "File Label' information in the first 48 bytes
{(vhe rest of this record is unused).‘ The File Label format is described
in Attachment 1, pp. 1-1 to 1-2.

Following the label record are the experiment data records. The data
ts grouped into six 96-minor-frame segments, or main frames. (Eaéh "minor
frame" consists of data from one 320-msec readout cycle.) The general
crpauization of a record is as follows:

Bytes 1 - 12 - Time information, lst main frame.

Bytes 13-1740- Instrument/Housekeeping data (96 frames).

Bytés 1741-1752- Time information, 2nd main frame.

hytes 8701-8712 - Time information, 6th main frawe.
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Bytcs 3713—10440 - Instrument/Housekeeping data (96 frames).
When the satellite enters or leaves the earth's shadow minor frames
at the beginning or end of a main frame may be zerced out (cf. p. 2-1).
Note that when darkness commences entire main frames may be blankéﬁ out ;
e.g. if this happens dufing the 2nd main frame of a record, not just the
end of MF 2 but all of MF's 3-6 will be set to zeroes (including the time

fieids).

3. DETAILED FORMAT

A, Minor Frame Organization

For each main frame we have the time field (12 bytes) foilowed
by 96 minor frames of data (cf. Attachment 1, pp. 1-3 thru 1-5). Nine
8-bit "words" arelincluded, each numbered according to its order in the
J32-word, 320-msec Aata readout cycle., We havé the following:

Werds 1 & 2 - Grating spectrometer data (Ll6-bit word, high-order

bits in Word #1).

Word 6 - lst Data Housekeeping Word
"; g - Double spectrometer (short)(DSS)
”. 10 - Double spectrometer (iong)(DSL)
"o17 - 2nd Data Housekeeping Word.
"o22 - Single Spectrometer (SSP).
50 - Ion Chamber
25 - Sail Subcom Word.

Each telemetry word occupies.the low-order 8 bits of two six-bit
bytes,; the next two higher-order bits denote £ill data and questionable

data when set (cf. pp.1-4 & 1-5).




B. lousckeeping Data Words

in dcscribingrthe housekeeping data words, 'bit 1" will indicate

the high-order (27) bit, and 'bit 8" will mean the lowest-order (2% bit.

1.

-

Word 6 (lst Housekeeping Word):

a) - Bits 1-3 refer to the grating spectrometer.

b)

¢)

Bit 1 = 1 ~ when grating spectrometer is scanning at its
fastest speed.
=0 - when grating spectrometer is stopped, or scanning'
at a slower rate,

when instrument is over a ''sector'' area.

i
[ ]
J

Bit 2

= 1 - otherwise.

]
=
'

Bit 3 when instrument is scanning from long to short

wavelength (400} to ZSL).
0 - When instrument is scanning from short to
long (254 to 400R).
Bits 4-8 refer to the othef spectrometers:

1 - Double spectrometer scamming from 14 to 8k.

Bit 4 =
= (0 - Double spect}ometer scanning from 8k to 1A.
Bit 5 = 1 - Single spectrometer scanning from 6.5% to 25A.
= ( - Single spectrometer scannihg from 254 to 6.5A.
Bit é = 1 = When overflow has occurred in-DPSS.
Bit 7 = 1 - When overflow has occurred in DSL.
Bit 8 = 1 - When overflow has occurred in single spectrometer,

Overflow Processing
The overflow bit (for DSS, DSL or SSP) is set to indicate

that the current instrument reading must be combined with
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that in the previous minor frame to get the total count
(for the previous frame)., The result is a l4-bit word,
the high-order six bit being those in the current frame,
- That is, if X is the current readout, and Y {s the’pre-

vious readout,

_‘ count = 256 * X + Y,
- d. Spectrometer Scanning Modes

Grating Spectrometer

The grating spectrometer program is as follows: 25.-400
Angstroms range, three modes“- of operation..

Mode 1 consists of forward travel from 400 to 25 A at one 'step
per 0.01; second, except for the travel of the gix segment areas consisting
of appr.oximately 64 step-s each where the speed is one step per 0, 32
sccond. The re-trace in this mode consists of a maximum speed scan
that is 0. 0! second per step, In this mode, the instrument reverses
travel and returns to the long wavele.ngth end immediately after scanning
the sixth segment,

Mode 2 f:onsists of a trace and re-trace, each having a period
of 16. 384 minutes, wherel the speed will be two steps évery 0.32 second.

Mode 3 consists of a slow scan from 25 to 400 A at one step

per 0. 32 second for a period of 32, 768 minutes, and a re-trace at one

step per 0. 01 second, except for the travel of six segment areas consisting

of b4 steps each where the speed will be one step per 0,32 second as in

Mode ],




D=5
- Data readout is inhibited wheﬂever the instrument is traveling
= the fast scan rate (0.0l seconds per step) in the forward (400-25 A)
direction. Data readout is not inhibited when the instrument is traveling
in the reverse direction“regardless of its apeed. i |

Total number of steps for the grating spectrometer 15'6. 144

approximately,

Ziouble Spectrometer

The double spectrometer program is as follows: 1 to 2.5
Angstroms and 2.5 to 6.4 Angstroms ranges, three modes of operation:

Mode 1 consists of a scan in 2. 73 minutes and a re-trace in

‘i sasne zme, where the speed is one step every 0. 32 second, Sub-frame

Divigion Ratio: 1:1.

Mcde 2 consists of a scan in 16. 38 minutes and a re-trace in
the same;‘ time, where the speed is one step-every 1.920 seconds., Sub-
frame Division Ratio: 6:1.

Mode 3 consists of a scan in 32. 76 minutes and a re-trace in
the same time, where the speed is one step every 3, 84 seconds.
Sub-fruine Division ’Ratio: 12:1.

The total number of steps is approximately 512.

Siule Spactrometer

The single spectrometer program is as follows: 6.4 to 25

Angstromns range, two modes of operation,
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Mode 1 consists of a trace in 5.46 minutes and a re-trace in
the same time, where the speed 1s one step every 0.32 second, Sub-frane
Division Ratio: 1:1.

Mode < consists of a scan in 21.84 minutes and a re-trace in
the same éime, where the speed is one step every 1.28 seconds. Sub-frame .
Division Ratio: 4:1,

;The total number of steps is approximately 1024,

2. Word 17 (2nd Housekeeping Word) :

B —

Bits Land2 - (Most Significant bits) Providé the following ~ "
’ .

code identifying.the sub-frame:

Readout
Bits NASA s/cC SIMULATOR
Sub-frame | 1 2 L Squibs Not Fired §_qu1b§ Fired_ o ' .

1 0 o0 0 1o
-2 0 0 0 1 e

3 0 "0 0 1

4 10 4 5 )

5 0 - 0"‘ B 0 1 L
6 0o 1 ) L2 3

7 0 ¢ 0 BEE S

8 10 4 S5

7 0 0 0 BN
10 0 ¢ - .0 o
1 0 0 0 1
12 . 1.1 6 7 7‘

rs

it 3 . nn indicates .squibs iiréd; ”O”iindi?afes sq‘uiba'ngt'ﬁ'red:"ifgff‘

e L

. . L L L N I e )
e o st s e . s YIS i) e s prim b e e O A e e e S
v : ' ] ) " 7 vy T




- D7
3its 4 and 5 - End of Line andehd of Raster Readout. .-

L

~ Bits © . NASA S/C SIMULATOR - '
4 5 "0 .-0 o Readout . ,’

B L . 3 S . . T
BT R : el .t "y
. L I s PN PR S .
. T LY toL .
. oo Yooe

zoL | PN

ZOR ) |
ZOL & EOR 1.

—

Bits 6, 7, and 8 - Provide a code in'dicating,the current range ¢ - g

of the ion chamber-amplifier,as‘follows:",'._- o

' NAsA s/c -
. . /7 . SIMULATOR .
- Range . Gode - .. READOUT

2 (5 x 10712 amps) o001

3 (5 %107 amps) o1 0 2

L~N

(SXID—IOamps) 1 0 0 . 4




STTACHMENT )
|

General Information

All 0SO-F data tapes will be 7-track digital magnetic tapes written
in Binary?Mode. These tapes will be written in ODD parity at a'density of
cither 556 or 800 six-bit characters.to the inch as requested by experimenters. -
The playback data will be processed at GSFC in approximately 100 orbit
2roups (aﬁout one week of.data). Each tape recorder dump (playback) will be

contained in a single file om-tape. The elements of all files are the same and

are as follows: file label, data records, end of file mark accompanied by

3 3/4 inch gap of erased tape.

Subsequent attachments discuss the two types of data tapes Main Frame (MF)
cnd, correlated data (CDT) to be provided but some of the fields are of general
nsature and are covered here.

The File Label Record

The file label record though ODD'parity is written in BCD mode.

HMNARY CODED DICIMAL TAPL CRARALTIRS

e —
b
-
-

L]

- [+
. sl 3] 2 |8 g
§ I & |8 ¥ 3
ettt | e 0 2% L yanion | w | 2] 8 ¥ ol sam |u|  enp < foi1
WDLET ot & A = w 4 @ -
r:uun.R 4 R TAPE - 2 ¥ [+ ) FIME s Tl & ) 1Are
- £32 NUMBER gl= 2 ¥ O Dee) Il peed z Ll T T
1 W v = 4 8 1
i 5 » . w & E
< » a = 2 FA
é - =] X

{

!

i

|

} ‘
s1708) pofn] ] pansbiegerjafe] dngarj faefasfas] 1] (o3 L L L jsearfas]avfaolsijea]aajaalas] | e

THIS 43 = CHARACTIR $ORMAT SHALL BE FOLLOWED 1Y

VINALY IFROS REPLATFD UNTIL THD FILE LABEL RECORD

15 THE SAME LINGTH AL THE COMISPONDING TXPIRIs
CMEMIER'S DATA RECOND,

1=1

o | )




¢4, uTERS  CONTENTS LESCRIPTION

-5 , (assigned at launch) The Satellite Identification No.

=7 f 69 ' vear of Data Recording

8-10 L Varies Ground Station Code No.

1i-14 f Varies Ground Station Tape No.

15-16 . Varies Ground Station Tape File No.

17-18 | 1-6 or 7 {ntermediate Digital Tape File No.

19=21 | 001-365 Day Count of Year (January 1 = 001)

22-24 i Usually 997 - ‘prame Period in milliseconds = 1.e. 319.97
§ 004 = 320.04

25 ; lor2 Time Accuracy Code = time given with
' data + 0.05 or 3.0 seconds '

26=-30 Varies Start time of file in seconds

31 0orl A “one' indicatecs the file was
! unprocessible (no data followsa)

32-36 L Zeros or variable zeros if file was unprocessible; End time
f in seconds 1f good. S

37-38 60~70 Experimenter numbers '

39-42 Zeros Unused field

43-44 Varies Edit File Number

45-48 Varies Edit Tape Number

The aSove label will be equal in length to the particular experimenter
data recofds‘on the nAIN FRAME tapes. On the corrélated data tapes, this
label will be 3120 tape characters long, thereby being equal to the ;ttitudd
orbit recﬁrd lengths. The data derived from a single dump will always follow
the same file label. This meaﬁs that every label appearing on main frame tape
will algso appear on correlated data tapes. This should make selective
processing possible when desired since thé't;pes wil; match on a file-by-file

basis. The 0S0-F experimenter numbers are as follows:

|

60 - Rense Colorg§o,: .

61 . Frost  GSFECT -

62 i Nafroy . GSFC 'i"‘j  ) l } .

63 1 Neupert CSFC L ;f, e l'ig: RN B

65l | Schmidt  GSFC i. 1f“'ﬂﬂl.l.::1 f .i,-;ﬂi‘“-'L ‘{ﬂ.:u'

o ' boy . L f  - ‘i | "'-f:“f :-.  ; i | | flv-g

66 -  Ncy | Minnesota ..¢ 'L -  ' 3 ‘ ”'Flf  ,‘ | ”; , ; . %
67 f Touaey. NRL | ' . |

: R Ly . . . - . o
o P B ] 4 W . H . . - A
e . ! . e -
(- e g e A AR g e ) W L iy e

1
-t




68  Blamont
69 Chubb
70 Thompson

Data Records

.Paria

NRL

BBRC

The data records will contain time va. data. The time fields

on the two tapes (1. Main Frame Data and 2. Correlated Data) are the

save format. The time field (12 characters) will be discussed as

"time 1" and "time 2" to simplify the discussion.

TIME 1
P P P P P P
o 2 F 2® o P
c & o 2 o 2
2 2 2 P o P
2 P2 P PR PP
7 A7 R oA
2 P 2 P B
1273 4 5 6%
TIME 2
P P P P P P
, 25 0 223 217 211 25
2 0. PR B8 oo
2 0 FP ps P B Note:
P PC RO P4 P
2 PFE 9 B r oA
PP 03B p
7 8.9 ;1017
ifll
. ’ ) .! '
1-3 'f.
t Yoy LI

P represents the .
- -parity bit,

.
.
p
. +
Y
- R
o
N
- .




CIRVIACT ‘ DESCRIPTION (Lases upon 36 bit computer word)
. ; — )

I o (G) = 1, This is the flag - time field indicator and is
‘ : 3 always a one bit.
‘ l1-2 ‘ Total sync word bit errors in this 96 frame record.

3 { ; (F) = 1, Dummy data in this 96 frame record.

3=4. : Count of sync bit errors from the frames with more than

one bit error in the sync word. (Totaled for 96 £rnmes)

| 5=6 ! % Day count of yecar.
‘{ 7 ' | Count of 96 frame groups of data lost between end of this
3 '1 l record and start of next.
. 3-12 | Milliseconds of day of first bit of telemetry channel (1 of
' |

first frame in record to follow

Thosu!expérimenters who will be using computers with word lengths greater than
] |
36 bits and also divisible by 12 can receive their time fields in whole computer

words. This is done by placing "time 1" rigﬁt justified in one computer word

and “time 2" right justified in the next with'the necessary number oflleading

zeros in eaéhicase to fillfup the word. As an example two 60-bit computer

words would hold 2222 time 1 2722 time 2 where‘each "2" represents one tape.

g 3
character ofyeeros. e 1
i 1 Il

The time will be given every 96 frames. Tﬁis applies to both types of
tapes where télemetry‘da:a is being presented, The time in the attitude/orbit :

records will be shown in a table of atticude recprd elements.

|
|-

Telemetry Data Words f ' ' ! _ ‘ f
R - L |
Each 8-bit telemetry word will be written as two six-bit tape characters.
i . Moy ! {

} ; S - —— ‘: i -

NN OO OO
[ 3% ]
[ ¥%)

7 : .
6 20 -

L

Taw va. 2 of eaeh B-bit telemetry word is of course himited to Decimal 0-255.

28R you zoceivé your tapes you will find cases wheréin the 12-bit field has

& grean

¥ uﬂlve.; The following "TRUTH TABLE" made up from the four leading
zeros . aceding che B telemotry bits will help you *Wﬁﬂﬂﬁt ::hosn greater
J v oL . . .\ __!. 'l_' I - B '
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000 211 " Case 1 Good Data
000 210 | o 2 Fill Data
o001 29 _ 3 Questionnable Data

o010, 28 | ) o .
el ;‘ o ;

Caaﬁ 123 ) K Lo o ‘ j

| K
| g
f - [l
| -
i ,
i
|
Thé Qefinition bf.good data 1s self explanatory. Fill data
(Décimal Value 256) 1is Fill Data provided to produce fixed length records .

X ) _ ] -i :f
with time continuous within a 96 Main Frame block even though a little data . - :j
was;losﬁ during transmission or processiﬁg. Questionable data is that data 7
whiéh appeared in & main ffame in whidh mofe than.one bit error appeared in
the main frame sync word. In this caae the data as appearing will be given

"t
but it w111 have the decimal value of 512 added to 1t to signal the fact that ° K
it arrived near the time that bit errors were occurring in the data. : filf:_
e
Because this testing of the main frame sync word is done before the subcom .;aT,%
data ih:separated the subcom data wili also have this flag when appropriate. R
i v b
: The fill data (Case 2) will’ also appear dhere appropriate on correlated data. 'ri‘ﬂ _
i { , . -g" K]
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A taghnent 2

Main Frame Decom Tapes

These tapes will contain time (once every 96 frames) vs. main
frame (MF) data. Each main telemetry frame will be scanned for the MF
words requested by a particular experimenter, thus providing .96 -cycles of

those words in cach 96 frame portion of his record. In Attachment 4 a value

s 1s given for each experimenter tape format. This denotes the multiple of

time followed by 96 main frames of data requested for each physical tape record. '

Any experlmenter who receives day-only or pight-only data will need
to know the record format in the case wherein the day/night or night/day
transition takes, place. It helps to deecribe a previous step in the
proces%ing in order to explain this point. An extensive Quality Control

i
and EDIT program provides guaranteed record formats to the decom program

\ -

wiich produces your_experimenter tapes. Thie program provides records 96
frames in length with time consistant within'those records. Now the
experinenter tapes are made while examining (in each frame) the DAY/NIGHT
INDICATOR. Since the transition will usually\occur within a record, your
record (aeSume day-only experiment) will be fllled with zero data (and
zero time fields if a whole 96 MF block remains to be written). This is
wrally as‘one might have expected but now when the Night/Day transition
takes place the beginning of a record will be filled with zero data following
<« good time field. This record read into en experimenter's computer and
roved Into an array whereby the time is computable based upon the array .
.dress will find that the time will be correct for that portion of the :;-r;

5. MF of data after the transition. " The converse of all this is of courser

rrue for a night-only experimenter.
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Attachment 3 | o , : |

- ] ' 3
Corrvinted Data Tapes (CDT). o \

| ! Ve

These tapes will correspond file-for-file with Ehe MF tapes.

Each COT file‘will contain a label (same format as MF tape label), data

and LOF. The CDT format is as follows:

}

Record Type Quanti;i - . Data Type . Record Length in Characters
. [ ‘

Label ¢L Per Tape. BCD (ODD Parity) 3120

Commands ' A& Required ‘ BCD (ODD Parity) 132 (Printer page record)
EOY
_Label (RLpeated 1 Per File BCD (ODD Parity) 3120

[rom above) | ' .

Digital S/C 1(If Requested) ~ - Bimary . - " (Varies With Experimenters)
Wheel S/C | 1(If Requecsted) ~ Binary : ‘

Sail §/C 1(1f Requested) * Binary

Atrtitude Orbit 1 ' g

Digital i l(If'Requested)_-,

Wheel } 1(1f Requested) .

Sail L 1(1f Requested) ,

. L;

Attitude Orbit -1

- P oo

ﬁOF (The last;file on tépe‘will have at leastlz consecutive EOF marks
denoted End of Data) .
The subcom records éhether bIGITAL, WHEEL, or SAIL will be_déscribed
senerally since they are treated {dentically. The following table assumes

that four qubéom channeis are requested and that the users computer has

35-bit words.: Larger computer words involva the zero flelds preceding "Time 1" and

-

"Time an discussed in Attachement 1.




attnchment 3 (Continued)

Corputer Lord | i Contents Example
T -
i | Time with S/C Code 200100000001g - Digital
; : 2002000000018 = Wheel f Day 001
| 200300000001g - Sail
Cycle ~2 ' Time 2 Note: Time i time of first bit of
1 ‘ ' word 1 of particular §/C cycle
L.

: ~ Digital or whael or sail
; j Data from 96 Main Frames

T . Time 2

S/C Data from 96 MF

Time 2 ;
§/C Data

“Spares (zeros if not needed)

17 [:: - : o i ‘Spares (zeros if ﬁot needed) /

IRG (3/4 inchltape gap between this and next record.)

The attitude orbit record is written in 36-bit binary floating
pofnt,:each record contains 8 winutes of data given on the even minute.
|

Each cycle for this hypotheticai experimenter would be as follows:

B 21 73] S 8|l 23[k55)!

: : | .
thusxassuring that each TIME 2 Field will be in a whole computer word.

f

In tﬁose cases wheré the record size f&r CDT records (attachment &) is
o |
greatgr than TIME 1 plus 18 cycles as shown above you will find
; ‘ f ’ ! . . I."
additional zeros at the end to £i11 out &o tha record length indicated.
|- P -
1! ' ‘ ‘f . o 1 ) i
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AL 0 RECORG

word Description Units
b } Lm Day count
2 F Dime Milliseconds of day
: ;
3 ! Satellite position vector X~-component (k)
4 ] Satellite position vector Y-component (km)
. 5 ! Satellite position vector Z-component (km)
é f Right ascension of satellite position
! vactor | : Degrees
7 i Declination of satellite position Degrees
! vector ,
§ ' Velocity vector X-component (km/sec)
g Velocity veetor Y-couponent (km/sec)
10 : Velocity veector .| z-component (ka/sec)
roan Right ascension of velocity vector - | Degrecs
i Declination of velocity vector Degrees
{ - ,
« '/
13 L Geodetic latitudef Degrees _ﬁ
15 5 Geodetic longitude Degrees /
15 : Geodetic altitude Kilometers A
: ,
16, i ‘Unit solar vector - & X-component !
1% ; Unit solar vector ‘Y~component
16" ~ Unit solar vector Z-component
19 Right ascension of unit solar vector |} Degrees
! 200 ‘Declination of unit solar vector Degrees
P 21 MeIllwain's "L" parameter * | Barth vadii .-
;ﬁ ; 22 k Magnetic field strength Gauss o :
‘i]l' y ¥ - ) . ) - .
I ! 23 " Unit magnetie vector - | X-component . .
] 24 ; Un:t mezoetic vector Y-component
5 ! Unit magnetic vector Z-component
1 ! . Right ascension of magnetic vector Degrees
ii N Declination of magnetic vector ' Degrees
/S Pitch.angle ' Radians
2¢ L Roll angle: Smoothed Value ‘using roll
; o angles with less than 20 roll angle
: E ecror Radians
§ 3c D Aspeet angle (between roll axzs and
5 L aspect reference axis) \ Radians
1 H r \ ] .
. 2 31 I Tlse increment (&t) since digital _ ;
% ; subcommuzator word number on?r Milliseconds
i o I . ./‘
i 32 , Aoll-axis orientation -2 ' X=compopent
33 \ Roll-axis orientation - | . |Y¥-componens
l ‘. ‘4' . B \ :\
: i i : . | /
! | |
o . ' | f
i j Lo /
L ‘= Lo .
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! Word i weseription Uniuvs
[ ) |
It ] Roil-ixis orientation Z~componerns
Iy ! Right asconsion of roll-axis Degrees
36 [, Declinaiion of rolle-axis Degrees
i
|
3y | Pitch-axis orientation X-component
33 i Pitch-axis oricntatior Y~component ,
9 r Pitch~axis orientation Z-component
4G i Right ascension of piteca-axis Segraas
4L | Declination of pitch-axis Degrees
2 | Yaw/spin-axis orientation X~component
%3 ' Yaw/spin-axis orientation Y~-component
4% f Yaw/spin-uxis orientation Z~component
: 45 i Right asceasion of yaw/spin-axis Degrees
i 4o ' Declination of yaw/spin-axis Degrees
47 E Aspect reference-axis orieptation X-component
49 | Aspect reference-axis orientation Y-component
49 | dspect reference-axis orientation Z-component
N ' A.ght ascension of aspect
{ reference-axis Degrecs
5L © Declinaction of aspect reference~axis| Degrees
52 i Spin rave Rev/sec.
53 - Data type indicator 1.0 = Bven winute data
i . '
5y | 0rbit number
55 i Orbit begin Day count
¢ © Orbit begin Milliscconds of day
=7 ! Orbit end - Day count
¥3 - Orbit end Milliscconds of day"-
s9 f Day/night indicator (Geometric ) 1.0 = Day
f 0.0 = Night
& i~ Sunlight exit : Day count .
61  Sunlight exit " Geometrie. Milliseconds of day
62 . Sunilzht entrance : - Day count
63 . bunllght‘entrance Milliseconds of day
64m65 i . Unassigned '
- 66~35.0 3

' Seven additional 65 word itema (ona

minute each)

-

CAll data are represented in IBM-7094 floating peint form.) f‘,'-*

All cartesian coordindtes refer to thé

' celgatial ayatem.

(
f

"}ﬂ- Polaris

X a First Point of Aries

-
»

fY - Orthogonal to X and Z

l " " ~ ".'

b
|
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Attackhment 3 (Continued)

* The command records will be written in BCD (0DD parity) using the

following FORTRAN format statements:

-

WRITE (5,675) ICM, IPASS, IDAY, MILSEC, IHR, MIN
1,1SEC, MSEC, (HOLT (K), K = KN, KN1)
875  -FORMAT (215, 14, 110, 2X, I2, 1X, I2, 1X, I2, 1X

1,13,6H OSOF ,6A6)
Note: ICM 1s the command number as shown in NASA-GSFC 0SO-F OPPLAN,

HOLT(K) is a description of the command. The other labels used

in write statement are self explanatory.
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The following pages contain the data channels as requested by
Lhe cwpcrimcnters or one of his representatives excepc in one or two

ca,us whcre computer word sizes, packing density, N, or even s/c

LhGHHEI assignments in one case are aasumad
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MAIN FRAME D, . TAPE FORMATS

EXPERIMENTER 60 - Colorado - 556 BPI N=10
|

Time 1 + Time 2 (every 96 frames) = 20 Characters
Main Frame Words - 15,27 ' ‘
End Fi1Ll (per 96 frames) - 16 Characters . : g
420 characters per 96 Main Frames .
4200 characters per Record .
170 files per tape MAXIMUM . B

|
1

EXPERIMENTER 61 - GSFC(Frost) = 800 BPI  Ne$

Time 1 + Time 2 (every 96 frames) - 12 Characters
© Main Frame Words - 3,16,18,19 :
) End F111 (per 96 frames) - 0 Characters.
’ 780 characters per 96 Main Frames .
j 3900 characters per Record - ' .
i, 150 files per tape MAXIMUM ' ‘ - '

EXPERIMENTER 62 - GSFC(Narrow) = 800 BPI Nw20

Time 1 + Time 2 (every 96 frames) - 12 Characters
: Maln Frame Words - 31,32 : _

. End Fill (per 96 frames) = 0 Characters

.+ 396 characters per 96 Main Frames

' 7920 characters per Record

135 files per tape MAXIMUM

- EXPERIMENTER 63 - GSFC(Neupert) - 800 BPI N=6
| oo Time 1 + Time 2(every 96 frames) = 12 Characters

. Main Frame Words - 1,2,6,9,10,17,22,30, § L : el
‘ ‘End F111 (per 96 frames) -~ 0 Characters R . i
i 1740 characters per 96 Main Frames ‘ R v
- . 10440 characters per Record
0 70 files per tape MAXIMUM .

et

EXPERIMENTER 64 = GSFC(Schmidt) =~ 800 BPI N=25 -

| Time 1 + Time 2(every 96 frames) =~ 12 Characters .
{° Main Frame Words 29,26,25 '
C End Fill (per 96 frames) = 0 Characters
| 588 characters per 96 Main Frames .° R
. 17400 characters per Recoxrd - - . - T U
200 files per taps MAXIMUM TR B Lon SRS

5
I




Main Frame Data Tape Formats (Continued)

EXPLRIMINTER 65 - London - 800 BPT Nu2

\ ‘
Time}l + Time: 2 (every 96 frames) - 12 Charactera '
Main 'Frame Words - 11,12,13,14,4, 5,25,29
End Fill (per 96 frames) - 0 Characters\ : /
1548 'characters per 96 Main Frames & ' f :
3096 ‘characters per Record Cy ;
80 files per tape MAXIMUM

o
EXPERILL\T”R 66 ~ Minnesota - 556 BPI N=1 \

Time 1 + Time 2{every 96 frames) - 20 Cﬁaracters

Main Frang Words - 1,2,4,5,6,7,8,9,10, 11,12,13, 14 15 17,20,21,22,

23,24.27,30 \

End Fiil {per 96 frames) -~ 16 Characters - \

4260 characters per 96 Main Frames '

4260 characters per 96 Main Frames , L

35 files pér tape MAXIMUM o '

EXPERILENTER167f - NRL(Tousey) - 800 BPI. N=l -

Time 1 +.Time 2(every 96 frames) . 16 Charactera
Main Frame Words - 4,5,7,8,20,21, 23 24,17

End F1ll (per 96 frames) - 8 Characters

1752 characters per 96 Main Frames

1752 characters per Record

70 files per tape MAXIMUM

EXPERIMENTER 68 ~ Paris =~ 800 BPI ‘ NﬂlO

Time 1 + Time 2{every 96 frames) -~ 12 Charactera
Haln Frame Words - 28,29

Erd Fill (per 96 frames) -0 Characters

305 characters per 96 Main Frames

5960 characters per Record .- Lo

200 files per tape MAXIMUM

- -~ mam
.




ﬁnin Frame Data Tape Formats (Continued)

| ‘ ‘ '

L EII.\'PERIMENTER 69 - NEL (Chubb) ~-. BPL M=  No T ;

) Eif?RIMENTER 70 - BDRC =~ 800 BPf‘ ﬁ'4 . ) é
- E Time 1 + Timé 2 (every 96.frame§) - 12 Characters "é

| Main Frame Words - 25,26,29 | e, .

End Fill (per 96 frames) = O Characters
588 characterg per 96 Main Frames E

: 2352 characters per Record 4 .{}{“ i

115 files per tape MAXIMUM - ! S a
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Correlated Data Tope Formats

|
EXPERIMENTER 60 - Colorado - 556 BPL

"Time Field Lengths 10 Charucters
Digital Words ‘ 9,36,37,41,5,5
'DSM Record Lengths 750 ~  Characters
‘WMheel Words
Wheel Record Lengths 1290 Characters
‘Sall Words Nome
Sail Record Lengths N.A. Charactera

, EXPERIMENTER 61 - GSFC(FrosF) - 800 BPIL
Time Field Lengths { 6 Characters

‘ngital Words

DSM Record Lengths 1610 Characters
VWheel Words ©27,32,36

Wheel Record Lengths 546 Characters
Sail Words None

"Sail Record Lengths N.A. Characters

EXPERIMENTER 63 - GSFC{Neupert) - 800 PBI

| iTime Field Lengths . 6 Characters
. Digital Words a0 349 S :
'DSM Record Lengths | 330 - Characters
} Wncel Words . None )
'i Wheel Record Lengths f“l N.A. ' Characters
| 'Sail Words - e 5,6,8,9,44
\Sail Record Lengths 762 . Characters

EXPERIMENTER 64 - GSFC(Schmidt) - 800 BPI

2 : \
. Time Field. Lengths 6 + 1. Characters

, Digital Words. o o 1-48 1 .
' DSY Record Lengths . 3570 ° . Characters
' Wheel Words | 1-48 |

| Wheel Record Lengths 3570 '! Characters

\Sail Words ! 1-48 |

f Sail Record Lengths : 3570 i

T

‘YCharacters"-

1,2,3,4,5,8,10,14,19,21,40,5,5,5,8

/

1,4,7,8,15,23,27,29,31,37,39,43,44, k? S S, S,.




Covrelated Data Tape Formats (Continued)

EXPERINENTER 65 - London = 800 BPI

Time Field Lengths N.A.
Digital Words None' -
DSM Record Lengths NUAL
vheel Words lione
Wheel Record Lengths N.A.
Sail Words _ None
Sail Record Lengths N.A,
EXPERIMENTER 66 - Minnesota = 556 BPI
Time Fleld Lengths 10
Digital Words 12,13,16,
55M Rezord Lengths - 570

Characters-
Characters
Characters

Characters

Characters
Characters

~heel Words 6,7,17,22,23,31,38,39,5,8
wneel Record Lengths 930 Characters
+ail Vords ~None '
sail Record Lengths N.A. Characters
EXPLLLMENTER 67 - NRL(Tousey) =~ 800 BPL
T.me Ficld Lengths 8 Characters
- gital Words None
oM Record Lengths N.A. Characters
Laeel Words ' ~ None ' 39
weel Record Lengths N.A. " Characters
Sail Words 1,2,3,4,7, ll 12, 15 16, 17 18 19,22, 23 24 25, 36 38 &3
; : 44 46-5 S , .
Sail Record Lengths =~ - 1896 Char%Fters " -
LXPERIHEWTLR 68 - Paris. - 800 BPI . ) ‘
Time F;cld Lengths 6 Characters 1-§
Dipital Words None - o
bs{ Record Lengths N.A. Characters - T Ty
Wheel Vords -13,20,26,30,5,8 ‘ Lo
Wheel Record Lengths 546 Characters’ JEPEY:
Sall Words : - None . . ;jﬁ
Sail Record Lengths N.A.  Characters - RN
CEXPERIMENINE nJ - HRL(Chubb) = 800 BPI TIEA
_ _ ' SR
Time Field lLengths 6 Characters ‘ f-tﬂﬁi:
Dipital Words . 17,20,21,24,25,37,47,8,5 S MR
USM Record Lengths | 762 ' Charactars = A
ool Words Nona R e
Wieel Record Lengths N.A. Characters . RO
S5ail Words. None , S . Lo
Sail Record Lengths N.A. . Characters o D
1, H i ' l . ‘.-f
4«6 " ol . . ‘ v
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0001
0049
00S7
o145

ﬂppmwmomo&KF
111212060106
111212060106
111212060106

MmmWPkA{PTM WmP\

Sfgof6 s
m&ﬁ(\m4

Os0-%

0193
0241

o289
0337
038S
0433
oaB1

0529
0577
0625
0673
0721

0769
0817
0865
0213
09s1
1009
10€7
1105
11€3
1204

1249
1297
1345
1393
1441

1489
1537

111212060106
111212060106
111212060106
111212060106
111212060106
111212260106
111212360106
111212060106
111212060106
111212062196
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106

111212960106

111212060106
111212060106
111212060106
111212060106
1112129060106
111212060106

11121206010¢

111212080106

111212060106
111212060126
111212060106

1585 111212060106

1633
16¢€1
1729
1777
1825

1873,

1621

1969
2017
20€E
2113

21€1

NNOO
22857
2305
2353
24C1
2449
2497
2545
253
2641

2689
2727
278s
2833
28E&1

2929

111212060106
1112120601G6
111212060196
111212060106
111212060106
111212060106

111212060108
111212060196
111212060106
1112120601906
111212862106
1112120601206
111212060106
111212060106
1112120601086
111212060106
111212060106
111212060106
111212060106
1112129601C6
111212060106
1112129601086
111212060106
111212060106
111212062106
111212080106
111212969106
111212060106

MuNuN0~OOnNON

111201061207
111201C61207
111201¢61207
111201061207
111201061207
111201061207
111201061207

111201061207

111201061207

111201061207
111201061207
111201061207
111251061207
111201061207
111201061207
111201061207
111201¢61207
111201061207
111201061207
111201061207
111201061207
111201061207
111201061207
111201061207
111281¢61207
111201061207
111201061207
1112010861207
1112019061207
111201061207

111201061207

1112010612067
111201061207
111201061207
111201061207
111201061207
111201061207
111201061207
111201661207
111201061207
111201061207
111201061207
111201061207
111201¢61207

111201061207

111201061207
111201061207
111201061207
111201061207
111201061207

111201061207
111201061207
111201061207
111201061207
111201061207
111201061207
111201061207
111201061207
1112010612067
111201061207
111201061207

021112011203
221112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
€211120112023
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112051203
021112021203
021112011203
021112011203
021112011203
021112011203
021112011203
©21112011203
021112011203
021112011203
021112011203
0211120112C3
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112041203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
021112011203
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121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
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121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
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121203110210
121203110210
121203110210
121203110210
121203110210
12120311021¢C
121203110210
121203110210
121203110210
121203110210
121203110210

121203110210
1212¢3110210

121203110210

121203110210

121203110210

010312121212
010312121212
010312121212
0103121212312
010312121212
010312121212
010312121212
010312121212
010312121212
ol10312121212
010312121212
010312121212
010312121212
C16312121212
910312121212
o10312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
Q10312121212
010312121212
010312121212
010312121212
010312121212
010312121212
D10312121212
010312121212
010312121212
010312121212
010312121212
010312121212
¢lo312121212
n10312121212
010312121212
o1031z2121212
210312121212
010312121212
010312121212
010312121212
oi10312121212
010312121212
o1¢312121212
o10312121212
010312121212
010312121212

010312121212

010312121212

010312121212

010312121212

010312121212

010312121212

010312121212

010312121212

010312121212

010312121212

010312121212

010312121212

120512011107,

120512011107
120512011107
120€12011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
1205120611107
120512011107
120512011107
120512011107
120812011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
1205120111¢7
120512011107
120512011107
120512011107
120512C€11107
120512011107
120512011107
120512011107
1208512C11107
120512C11107
120512011107
1208512611107
120512011107
120512011107
120812011107
120512011107
120512011107
120812011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
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2577
3025
3073
3121
3169
3217
3265
3313
3361
3409
34€7
3505
3553
2601
3649
3657
3745
3763
3841
3889
3937
398&s
4023
40€1
4129
4177
4225
ap72
4221
43269
4417
4465
4513
asgl
4809
48657
4705
4753
4801
4849
agcy
4945
4583
5041
5089
5137
5185
5233
5281
5329
5377
5425
5473
5521
5569
5617
5665
5713
5761
5809
5857
5505

7500
1112120601936
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060108
11121206C106
111212060106
111212060106
111212060106
111212060106
111212060106
111212960106
111212060106
111212060106
111212060106
111212060106
111212060106

111212060106

111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060166
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060106
111212060108
111212060106
111212060106
111212060166
111212060126
111212060106
111212060106
111212060106

111202011205
111202011205
111202011205
111202011208
111202011205
111202C1120S
111202011205
111202011205
111202811205
111202011205
1112020112085
1131202011205
111202011205
1112¢02¢11205
111202011205
111202011205
111202C112CS
111202011205
111202811205
111202¢11205
111202011205
1112020112905
111202011205
111202011208
111202C11205
111202011205
111202011205
111202011208
111202011205
1112020112085
111202011205
111202011205
111202011205
111202011205
111202811205
111202011205
111202011205
111262011205
111202011205
111202011205
111202011205
111202C1120S5
111202011205
111202€¢€11205
111202C112CS
113202011205
111202011205
1112020112¢5
111202011205
111202011208
111202011205
111202011208
111202011205
111202011205
1112020112085
111202011205
111202C11205
111202011205
111202211295
1112020112905
111202011205
111202¢112C5

030212011207
030212011207
030212011207
030212011207
830212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
930212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
036212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
03€212011207
030212011207
030212011207
030212011207
030212011207
030212011267
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
03¢212011207
030212011207
030212011207
5030212011207
£30212011207
0302120112C7
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
030212011207
03C212011207
030212011207
030212011207
930212011297
030212011207
03c212011207

010401111110
010401111110
C10401111110
010401111110
0104011111190
0104011111190
010401111110
0104011111120
010401111110
010401111110
010401111110
010401111110
010401111110
010401111110
010401111110
010401111110
c10401111110
0104011311110
010401111110
g10401111110
010401111110
010401111110
010401111110
010401111110
010401111119
010401111110
010401111110
010401111110
010401111110
0310401111110
010401111110
C 0401111110
0104011111190
10401111110
010401111110
010401111110
010401111110
©104013111110
010401111110
010401111110
010401111110
010401111110
012401111110
C10a401111110
010401111110
010401111110
0i0a01111110
C104C1111110
010401111110
010401111110
6104013111110
010401111110
0104011111190
C10401111110
010401111110
010401111110
010401111110
210401111110
010401111110
010401111110
010401111110
010401111110

011004020707
011004020707
C11004020707
011004020707
011004020707
€11004020707
€110064020707
Cl1i004020707
€11004020707
011004020707
011004020707
11004020707
011004020707
011004020707
011004020707
011004020707
011C04C20707
011004020707
011004020707
11004020707
€11004020707
011004020707
C11004020707
c11004a020707
11004020707
€11004020707
11004020707
€11004020707
C11004020707
C11004020707
C11004020707
11004020707
11004020707
C11004020707
C11004020707
011004020707
011004020707
011004020707
11004020707
C11004020707
011004020707
11004020707
011004020707
£110C4020707
011004020707
11004020707
011004020707
€11004020707
C11004020707
Cl1004020707
€11004020707
11004020707
011004020707
11004020707
011004020707
11004020707
011004020707
011004020707
€11004020707
011004020707
011004020707
011004020707

121203110210
121203110210
121203110210
121203110210
12120311021 ¢
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
1212031102190
1212031102190
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203112210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
121203110210
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121203110210
121203110210
121203110210
121203110210

010312121212
oi0312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
910312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
016312121212
010312121212
010312121212
010312121212
010312121212
210312121212
10312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
910312121212
s:0312121212
01¢312121212
010312121212
010312121212
ci10312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
oto3tzaiz1212
n103212121212
010312121212
010312121212
210312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
glesi1z2iz1212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212
010312121212

120512611107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512C€11107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
120812011107
120512011107
120512011107
120512011107
126512011107
120512011107
120812011107
120512011107
129512011107
120512011107
120512011107
120512011107
120512011107
120812011107
120512011107
120512011107
120512011107
120512011107
120512011107
120512011107
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120812011107
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